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PINNATED BITTERN (Botaurus pinnatus) and male ALTAMIRA YELLOWTHROAT 


(Geothlypis flavovelata). Watercolor by Walter J. Breckenridge. 





A NEW SUBSPECIES OF THE PINNATED BITTERN 
Rosert W. DicKERMAN 


“He Pinnated Bittern (Botaurus pinnatus) was first reported from Mexico 
‘| from Laguna Chacanbacab, Quintana Roo by Paynter (1955). He observed 
at least ten bitterns each day spent in the field in that vicinity and collected two. 
These bitterns are apparently common on the coastal plain of Tabasco. I 
observed at least 15 in the marshes along the rivers in the region of Cantemo on 
9 May 1955. One was collected that date, and two more were collected near Villa- 
hermosa on 17 May. Delwyn G. Berrett of Louisiana State University collected 
a juvenile on 9 April 1959, 18 miles northeast of Teapa. He reported (in litt.) 
that he saw several others. At a marsh four miles northwest of Tecolutla, in 
northern Veracruz (cf. Dickerman and Warner, p. 336) on 1 June 1959, I 
flushed a bittern. It was light-colored, and realizing the late date for a migrant, 
I collected the bird and immediately recognized that it was the same species as 
the Tabasco specimens. The seven specimens from Mexico prove to be an 


unnamed form which may be known as: 


Botaurus pinnatus caribaeus, new subspecies. 


Type: adult female, No. 34984, University of Kansas Museum of Natural 
History; Cantemo, Tabasco, Mexico; collected 9 May 1955 by Robert W. Dick- 


erman (original No. 5906). 

Characters: Differs from the nominate race in being lighter in color; streak- 
ings on the throat and flanks somewhat reduced; general tone of underparts 
creamy white in contrast to the buffy tan of pinnatus; undertail coverts and 
inside of thighs nearer white; dorsally, feather edges and barrings lighter, more 
buffy to cream, less deeply tan and ochraceous. There is a tendency for the 
black areas of the feathers to be somewhat reduced compared to pinnatus. The 


culmen averages longer. (For measurements see Table 1.) 
SPECIMENS EXAMINED 


Botaurus pinnatus caribaeus—Quintana Roo: Laguna Chacanbacab (2). 
Tabasco: Cantemo (1); 3 mi 5S of Villahermosa (2); 18 mi NE of Teapa (1). 
Veracruz: 5 mi NW of Tecolutla (1). 

Botaurus pinnatus pinnatus—Nicaragua: Greytown (1). Colombia: Jamundi 
(1); Bogota region (1); Guabinas, Rio Cauca (1). Venezuela: Aragua, Lake 
Valencia (1); Mérida, Capaz (1); Mt. Auyan-tepui (1). Trinidad: Caroni 
Swamp (3). British Guiana: Annai (2), Buxton (2). Brazil: Primeri Cruz 
(1); Tanary, Rio Tapajoz (1). Paraguay: 195-200 km W of Pto. C’do. (Puerto 
Casado, 85 mi NNW of Concepcion) (1); Orloff (1). Argentina: Barrancas al 
Sud (Prov. B. Aires) (1), Concepcién, Tucuman (1); Mocovi (1). 
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TABLE ] 
MEASUREMENTS OF BOTAURUS PINNATUS IN MILLIMETERS 


Wing Culmen Tarsus Tail 


No. of 
specimens Range Mean Range Mean Range Mean Range Mean 


caribaeus 

-) 2 291-301 94-95 103-108 106-107 

2 272-281 276.5 84-89 86.4 97-104 100.5 96-102 
Trinidad 

%) : 301-309 306.3 90-92 90.6 101-105 103.7 107-117 
pinnatus 

3 267-—336' 306.3 68-93 86.1 83-108 103.1 97-118 108.2 


2 275-350" 289.6 78-87 82.8 90-117 98.5 99-132 108.3 





‘ Wing measurements of pinnatus include only six individuals of each sex 
2 The upper measurements in each character are for a bird taken at Tucuman, Argentina. The next 
largest individual measurements for wing, tarsus, and tail are respectively 291, 105, and 108. 


Remarks 


The seven specimens of caribaeus show considerable variation. The darkest 
specimen, a female (KU 34983) from Tabasco, approaches a male of the nomi- 
nate race from Brazil (MCZ 173069) in dorsal coloration, although it is differ- 
entiated by the racial characters given above. Ventrally this Tabasco specimen 
is pale, characteristic of caribaeus, although the lower neck and upper breast 
streakings are darker and more chestnut than any other specimen of this race. 


The palest caribaeus is a somewhat worn-plumaged female from Tabasco (KI 
34984), although the specimen from Tecolutla, Veracruz (MNH 14152), a 
female in nearly fresh plumage, is almost as pale. Feather wear greatly affects 
the over-all dorsal coloration; in advanced stages of wear, the light borders of 


feathers may be entirely eroded away, leaving only the blackish central areas. 

The specimen taken by Berrett is a juvenile. Its outer primaries are sheathed, 
and it is in body molt. The juvenal plumage is similar in pattern, but is slightly 
more buffy than the adult plumage. There may be heavier barring in the auricu- 
lar region of adults than in immatures or juveniles. It appears that the charac- 
ters attributed to adults and immatures by Sharpe and Ogilvie-Grant (1898: 
263) might be reversed, the younger birds being lighter in coloration. 

There is a slight size difference between the sexes of Botaurus pinnatus which 
is apparently not mentioned in the literature. (See Table 1 for measurments. ) 
A second sexual character is a distinct banding or mottling throughout the 
central rectrices in the female. The mottlings are buffy to ochraceous in contrast 
to the nearly unicolor slaty-black central rectrices of the male, in which only the 
edges of the feathers may be clouded with the lighter color. 

Three specimens, all males from the island of Trinidad, may represent an 
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undescribed race. They differ from all of the other specimens at hand by having 
much heavier barring of the neck frills, the black bars usually being wider than 
the light bars. Unfortunately, two of the three specimens are soiled and grease 


burned, so over-all comparisons cannot be made. The culmen and tail measure- 


ments of these specimens average larger. 
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DISTRIBUTION RECORDS FROM TECOLUTLA, VERACRUZ, 
WITH THE FIRST RECORD OF PORZANA 
FLAVIVENTER FOR MEXICO 


Ropert W. DicKERMAN AND Dwain W. WARNER 


HE coastal plain of the state of Veracruz, Mexico has probably been 
TT traversed by more ornithologists than any other portion of the country. 
The recent Distributional Checklist of the Birds of Mexico (Friedmann et al., 
1950, and Miller et al., 1957) included all records from the region, and 
Loetscher (1955) summarized the records of North American migrants from 
Veracruz. On 26 and 27 April and 1 and 2 June 1958, while accompanied 
by Bruce J. Hayward, Dickerman visited a small fresh-water marsh located 
about 4.5 miles northwest of Tecolutla. He revisited the marsh briefly on 
6 November 1958 with Warner and John R. Tester. During these short visits, 
25 specimens of 10 species were prepared. The collection includes two forms 
new to Mexico, and extends the ranges of three other species formerly known 
in Mexico only from the states of Chiapas and Quintana Roo. Four species 
not recorded before in Veracruz were collected or observed. 

The marsh is located three to four miles behind the beach dunes along 
the coast. It is one mile north of the Tecolutla-Poza Rica highway from 
which it is not visible. The part of the marsh visited was 40 to 60 acres in 
extent, but the marsh must vary greatly in size with variations in water level. 
On the inland side of the marsh are low rolling hills partly heavily vegetated 
with tropical lowland forest and partly cleared for farming. Springs from 
the base of the hills feed the marsh. Immediately against the base of the 
hills is a stand of several acres of cattails and bulrushes. Spreading out- 
ward from this are extensive marsh meadows of shorter grasses, Equisetum, 
Pontederia, and other emergent aquatics, with several ponds scattered about 
close to the cattails or in depressions elsewhere. 

A large shallow pond which was present on the south side of the dense 
cattails on the April visit provided a resting area for numbers of Black- 
bellied Tree Ducks, Blue-winged Teal, and a few other ducks. Its muddy 
edges were used as feeding areas for shore birds and American Coots. 
Several deeper smaller ponds were found farther out in the marsh. These 
varied in depth from one to four feet. They contained white water lilies and 
water hyacinth and were bordered by taller stands of Pontederia, bulrushes, 
and other emergent aquatics. The open marshy meadow was dissected by 


ditches and deep wagon ruts which were often obscured by dense plant 


growth, causing frequent soakings of the investigators. A few shrubby trees, 


mostly Acacia, grew on the higher areas of the marsh. 
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The growth of vegetation and fluctuations of water level made work in 
the marsh increasingly difficult as the season progressed. On the first visit 
the grasses were about eight to twelve inches tall; on 1 June all of the 
vegetation had increased greatly in density and there were no open areas of 
water. The marsh was barely penetrated on the November visit due to the 
great difficulty in wading through knee-deep water with dense tangles of 
tough trailing stolons from the grasses. 

The following annotated list includes only species whose status was found 
to differ from that in the references cited above, or where previous records 
are scarce. All specimens were collected by Dickerman unless otherwise noted. 
Taxonomic comments on Pardirallus and Laterallus are based on his examina- 


tion of specimens in certain collections mentioned in the acknowledgments. 


The Pinnated Bittern (Botaurus pinnatus) from this collection is discussed 
by Dickerman elsewhere in this issue (pp. 333-335). 

White Pelican (Pelecanus erythrorhynchus).—Seventy-five seen over the marsh on 
26 April and a flock of about 200 flew over the town of Tecolutla on the coast on 2 June. 
The latest previous date for the species in Veracruz is 16 April. 

American Bittern (Botaurus lentiginosus).—Three were seen on 27 April, two on 
2 June, and one on 6 November. One seen on 27 April and one on 2 June were crippled; 
the former was collected. On 6 November, Warner shot an odd appearing bird flying over 
a nearby field that proved to be an oil-stained bittern of this species. The region is one 
of extensive oil fields. 

Virginia Rail (Rallus limicola).—Two were flushed from the deep grass on 26 and 27 
April. 

Spotted Rail (Pardirallus maculatus).—Bruce Hayward and Dickerman first entered 
the edge of the marsh about 8:30 am on 26 April. They were almost immediately attracted 
by a sound not at all unlike very muffled “pumpings” of the American Bittern. The calls 
came from a stand of a large Carex that was taller than the surrounding flooded grassy 
meadow. Approaching closer and closer, and even standing at the edge of this small 
clump, nothing could be seen but the sounds continued. Finally rushing into the taller 
plants, Dickerman flushed a large rail at his feet, and shot it before it had flown far. 
It was a Spotted Rail. He heard one or two others calling, and, within an hour's 
tramping had flushed two others, one of which he was able to collect. On 1 June 
Dickerman flushed one pair and one or two single birds, and on 2 June another pair 
and one or two more single birds were flushed. A third specimen was collected on 1 June 
On 6 November, two or three birds were flushed, but could not be collected. 

The soft parts of the first bird (unsexed) taken 26 April were recorded in the field. 
The “feet were pale orange-red, near ‘old rose.” The bill was pale yellowish-green, with 
a Chinese red spot near the base of the lower mandible. Iris red.” The bill of the female 
taken the same day was noted to be similar in color but slightly darker. All three 
birds had moderate to heavy fat; the first, shot at close range, was not sexed or weighed. 
The female weighed 161 grams; a male taken on 1 June weighed 211 grams. These two 
birds in the flesh measured: length 298 and 322, and extent 410 and 430 mm., respectively. 

The Spotted Rail was previously known in Mexico only from the region of Tuxtla 
Gutiérrez, and Ocozocoautla Chiapas (del Toro, 1958). The race insolitus is known only 
from the type specimen from Ycacos Lagoon, British Honduras and from Chiapas. The 


Tecolutla birds were compared with the type of insolitus at the Museum of Comparative 
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Zoology and were found not to differ from it in any significant way. The type is a worn 
bird taken in June 1907, and may show some foxing. The deep chocolate brown edgings 
of insolitus are even more pronounced in the less worn Tecolutla specimens. /nsolitus 
shares with inoptatus the character of having white spots instead of long streaks on the 
inner remiges, upper wing coverts, and tertials as in maculatus. Within each of the races 
there is great variability in the width of the ventral white barring and size of the white 
spots on the dorsal parts. Some individuals have the black bars of the ventral surface so 
reduced as to give the appearance of having nearly white throats and bellies. The relation 
of this variation to age and sex, if any, is unknown. 

Sora (Porzana carolina).—Except for the following species, Soras were the commonest 
rail in the marsh. On the first visit, 26 and 27 April, about ten were seen. Two were 
seen and one was heard calling on 2 June, a late date for spring migrants. One or two 
were seen during the few minutes spent in the marsh on 6 November. 

Yellow-breasted Rail (Porzana flaviventer woodi).—This diminutive species was the 
commonest rail in the marsh. It was encountered on every visit to the marsh except the 
last one on 6 November. During morning and evening collecting periods on 26 April, 
and in the morning of the following day, at least nine of these little rails were seen and 
three were collected. During the visits in late afternoon on 1 June and early morning on 2 
June, 30 were estimated to have been seen, six of which were collected. The birds were 
seen only as they flushed and fluttered weakly over the grass before dropping back into the 
dense vegetation. From the manner in which the birds flushed, Dickerman gained the 
impression that they were high up in the somewhat matted grasses a foot or more above 
the water. As many as three were seen flying at the same time. 

The race woodi was described by van Rossem (1934) from two specimens taken at 
Lake Olomoga, El Salvador. He separated woodi from the Antillean races hendersoni 
and gossii on the following basis: crown (of males) paler, pectoral region whiter, 
median upper parts browner, less blackish, dorsal white markings narrower and less 
extensive, black loreal streak narrower (1 mm. wide). In comparing the nine Tecolutla 
birds, the topotype of woodi, and a specimen from 7 miles W. of San Carlos, San Juan 
River, Nicaragua taken 2 (?) May 1917, with eleven gossii and five hendersoni, we find 
that none of the above characters as described is of value in separating woodi from the 
Antillean races. We are unable to find characters to separate the Mexican birds from 
the topotype or the Nicaragua specimen. Hence, the mainland population as a whole 
and hendersoni are separated from gossii only by size (Table 1). Three specimens of 
hendersoni at hand, all in relatively little worn plumage (13 February, 11 March, and 
no date), are easily separable from all specimens of woodi and gossii by being lighter, 
more sandy buff, and less ocheraceous on all light edges of wing feathers. One woodi, 
a worn and faded specimen in heavy molt, is paler, but remains less sandy than the 
three hendersoni. Two worn hendersoni (13 June and 15 July) are lighter in color when 
compared feather area by feather area to worn woodi and gossii. We can find no color 
difference of value in separating gossii and woodi. 

The northern races are separated from the South American forms as described by 
previous authors, and by size (Table 1). No significant geographic variation was found 
among the 29 specimens of the race flaviventer at hand. 

Four males of woodi weighed 25.0 to 28.8 (average 26.5) grams. Five females of woodi 
weighed 24.0 to 28.3 (average 25.3) grams. 

The immature plumages of Porzana flaviventer have not been described. One bird in 
post-juvenal molt, a female No. 13278 in the H. B. Conover Collection (Chicago Natural 
History Museum) from 170 Km. W. Puerto Casado, Paraguay, has the barring on the 
flanks continuing to the tips of the ocheraceous-buff feathers of the sides of the breast. 
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TABLE | 


MEASUREMENTS OF Porzana flaviventer IN MILLIMETERS 


Wing Cord Tarsus Culmen 

Range Mean Range Range 

gossii 63.5-71 67.6 20 -i 22. 16 -18 
65-74 68.5 20 -24.5 22.: 15.5-17.5 

hendersoni , 62, 63 20.8, 22.4 15.7, 16.6 
61-64 62.7 22.0-22.6 22. 15.2-16.0 

2. 21.8: 15.0-17.0 

6 22.13 14.5-15.9 


woodi 5 61-6: 62.0 21.0-2 
6 63 63.9 21.6-2: 


flaviventer 14 64-73 69.0 22.0-—-25.6 23.68 15.1-17.0 
13 66-79 70.7 20.6-24.8 22.80 14.4-15.6 





! Measurements for gossii taken from Ridgway and Friedmann (1941: 146 


A second specimen from the same locality taken on 2 March (Conover Coll. 96143), still 
retains minute bars of black on some of the breast feathers. Several of the Tecolutla 
birds taken on both visits were in heavy body molt. 

Black Rail (Laterallus jamaicensis jamaicensis).—A male in rather worn plumage was 
collected on 2 June. Its testes were slightly enlarged, measuring 6 * 4 mm. right, and 
5 & 4mm. left. Its measurements are: wing 68 mm., tarsus 2.15 mm., culmen 14.4 mm., 
middle toe without claw 22.1 mm. In the flesh its length measured 162 mm., its extent 
240 mm., and it weighed 32.8 grams. It was moderately fat and was in general molt. 
Moreno (1953) assembled the sparse material available from the West Indies and failed 
to find valid characters to separate the named eastern races. 

Golden Plover (Pluvialis dominica).—A female was taken from a flock of mixed 
shore birds on the shallow open pond on 27 April. It presumably belongs to the eastern 
race, although its measurements made before skeletonizing are not determinate, being: 
wing 174 mm., tail 67 mm. The flock of shore birds included Greater and Lesser Yellow 
legs, Pectoral and Least Sandpipers, one Common Snipe, two Upland Plovers, and at 
least two Long-billed Dowitchers. 

Stilt Sandpiper (Micropalama himantopus).—Four or five were present in the above 
group of mixed shore birds. Two were collected, and are apparently the first specimens 
of the species taken in Veracruz. 

Caspian Tern (Hydroprogne caspia).—On 26 April, Bruce Hayward and Dickerman 
saw about 15 sitting on a sandy spit at the mouth of the Rio Tecolutla in company with 
about 25 Laughing Gulls and 30 Sandwich Terns. 

Mourning Dove (Zenaidura macroura).—During 26 and 27 Apri! several hundred 
Mourning Doves were seen lining power lines and fences and feeding in flocks in pastures. 

Swallows (Hirundinidae).—The evening of 25 April when Hayward and Dickerman 
arrived in the Tecolutla area they saw many hundreds of migrating swallows. The 
following two days they were also present in these large numbers. Bank and Barn 
Swallows each formed about half of the assemblage, with but a very occasional Tree, 
Rough-winged, and Cliff Swallow seen. One Barn Swallow was seen on 2 June. 

Long-billed Marsh Wren (Telmatodytes palustris).—Three specimens were collected 
and eight or more Long-billed Marsh Wrens were seen 26 and 27 April. They tended 
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to be secretive, and some appeared to be in heavy molt. The three specimens, all females, 
had moderate fat to excessive fat, and weighed 10.9, 11.3, and 11.8 grams. The 
oviduct on the heaviest was very slightly enlarged. None was seen on 2 June. 

Altamira Yellowthroat (Geothlypis flavovelata) (see frontispiece).—An adult male was 


taken 27 April, and a pair of very worn birds was preserved in formalin on 2 June. 


During the earlier visit this species was greatly outnumbered by migrants of the 
“Common” Yellowthroat (Geothlypis trichas). On 2 June little attention was accorded 
this group and Dickerman did not notice if the “trichas” type was present in the marsh. 
This extends the range of G. flavovelata 130 miles southeastward from its known range 
in the vicinity of Tampico, Tamaulipas. 

Swamp Sparrow (Melospiza georgiana).—One was seen 27 April by Dickerman. This 


apparently adds a new species to the state’s list. 
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INTERSPECIES FLOCKING OF BIRDS OF MONTANE FOREST 
IN OAXACA, MEXICO 


Lester L. Suorr, Jr. 


RP’ AGING bird flocks containing several to many species are frequent dur- 


ing the non-breeding period in most of the world. I observed such flocks 
while participating in a Cornell University field expedition to Mexico, during 
August 1954. The observations were made from 26 to 29 August in pine 
oak woodland at an elevation of about 9,300 feet in the vicinity of La Cumbre, 
5 miles northeast of Cerro San Felipe, Oaxaca (see Sibley, 1950, pp. 152-154 
for a description of this area). A number of foraging flocks were encountered, 
but only those watched for a period exceeding five minutes are mentioned 
below. 


OBSERVATIONS 


On 26 August two small foraging flocks were observed about one mile north 
of La Cumbre. Both flocks moved through the area of observation within 
seven minutes. The birds paid no attention to me as far as I could determine. 
Both flocks were composed of Gray-barred Wrens (Campylorhynchus meg- 
alopterus) and Spotted-crowned Woodhewers (Lepidocolaptes affinis), while 
a single male Hairy Woodpecker (Dendrocopos villosus) was also present in 
one flock. The wrens outnumbered the woodhewers by about three to one in 
both flocks (8:3 and 11:4). The constantly calling wrens generally foraged at 
middle elevations in the oaks, especially along the smaller branches. Oc- 
casional individuals flew to the ground to retrieve fallen food. The wood- 
hewers foraged mainly on the trunks and major limbs of the trees. 

One flock was observed near camp on 27 August. Only wrens were seen in 
this flock numbering about 20 birds, although individuals of other species 
may have been present, escaping detection in the dense foliage and under- 
growth. 

A large flock was observed in a small valley between La Cumbre and Cerro 
San Felipe on the morning of 28 August. The bulk of this flock was comprised 
of about 30 Gray-barred Wrens, a dozen Dwarf Jays (Cyanocitta nana), and 
eight Spotted-crowned Woodhewers. A pair of Mountain Trogons (Trogon 
mexicanus) (both collected later, see below) moved with the flock, perching 
quietly and not feeding. Two Steller’s Jays (Cyanocitta stelleri) were also 
present in the flock. Wrens and jays called constantly, though not very loudly. 
The notes of the Dwarf Jay were similar to the “conversational” notes of the 
Blue Jay (C. cristata). At distances of 50 yards or more from the flock normal 
calls of all species were inaudible. In 15 minutes the flock moved 200 yards 


up the valley. 


34] 
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During the afternoon a small flock of Gray-barred Wrens (6-8) and Dwarf 
Jays (2) was noted about a mile north of the area in which the larger morn- 
ing flock was observed. No trace of the latter flock was found late in the 
afternoon in the area in which it had been early in the day. 

On 29 August three flocks were encountered one mile east—northeast of the 
valley in which the large flock of the previous day was seen. One of these 
was a small flock of about 20 birds, including Gray-barred Wrens (10-12), 
Dwarf Jays (4), and Spotted-crowned Woodhewers (4). The birds of this 
flock seemed more wary than others encountered, with vocalizations lower and 
more sporadic than in other flocks. 

A second flock encountered about one-half mile north of the first contained 
a larger number of individuals and species. Species in this flock were Gray- 
barred Wrens (about 20). Dwarf Jays (5-6). Steller’s Jays (2), Red- 
shafted Flickers (Colaptes auratus) (4), Spotted-crowned Woodhewers (4-5). 
one Hairy Woodpecker, and several Chestnut-capped Brush-finches ( Atlapetes 
brunnei-nucha). The brush-finches were with the flock for the entire 20 
minutes of observation, moving some 200 yards uphill in the pine—oak forest. 
Individuals were noisy (particularly wrens and jays), although most of the 
notes carried little. Diversity in foraging habits was exhibited with brush- 
finches on the ground, flickers mostly on the ground, the Hairy Woodpecker 
and woodhewers on the trunks and lower branches, and jays and wrens in the 
foliage. Dwarf Jays seemed more deliberate in their movements than the 


Steller’s Jays, although the latter may have been more excited due to my 


presence. The wrens fed well up in the foliage, rarely descending into the 


undergrowth. 

Over a hill to the west a larger flock was observed for several hours. It 
contained Gray-barred Wrens (35-40), Dwarf Jays (10-12), Spotted-crowned 
Woodhewers (10-12), Strong-billed Woodhewers (Xiphocolaptes promeropi- 
rhynchus) (2), one Mountain Trogon, several flickers, two Hairy Wood- 
peckers, Chestnut-capped Brush-finches (5), and Collared Towhees (Pipilo 
ocai) (3). Wrens and Dwarf Jays seemed to initiate forward movement of 
the flock. The flock moved along a hill to the north, across a ravine and 
then westward, covering about a mile while observed. The Strong-billed 
Woodhewers were wary, and disappeared about 20 minutes after I appeared. 
Collared Towhees were seen in only one area, and were with the flock for but 
a short time. Brush-finches were present constantly, but I could not determine 
whether or not the same individuals were involved. One interspecific en- 
counter was noted, that being between a Gray-barred Wren which had flown 
to the ground after a food particle it had dropped and a brush-finch feeding 
close by. The latter was attracted to the fallen particle, but was driven off by 
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the wren. Encounters between or among wrens were frequent, but these 
were generally hidden by the foliage. 

The following specimens were collected from foraging flocks near Cerro 
San Felipe: 

Trogon mexicanus—Male and female (Cornell Univ. Collection Nos. 26372 and 
26371). Probably a pair as the two were closely associated. Taken 28 August from the 
largest flock observed. Gonads of both less than two millimeters. 

Lepidocolaptes affinis—Male and female (C.U. Nos. 26364 and 26363). Secured 28 
August, one from an interspecies flock and one feeding alone. Both were adults, the male 
with testes under 2 millimeters and the female with a slightly enlarged ovary (5 mm.). 

Cyanocitta nana (“Cyanolyca” nana; see Amadon, 1944; 6).—Adult female (C.U. No. 
28363). Obtained on 27 August. Ovary slightly enlarged (5 mm.). The primary molt 
was in progress. 

Campylorhynchus megalopterus.—Juvenile (sex ?, C.U. No. 26388). Collected on 26 


August. 


DISCUSSION 


Aggregations of birds similar to those encountered in Oaxaca have been 


variously called parties, flocks, groups, bands, companies, assemblages, associ- 
ations, and aggregations. It seems appropriate to use the term “flock” for such 
an association. A flock may be intraspecific or interspecific. There may be 
several types of flock activity, such as foraging or migrating, which can be 
used to further define the phenomenon. The Mexican flocks noted above may 
be designated interspecific foraging flocks. 

Observations on flocks in Oaxaca tend to support certain points which 
have been noted by previous authors. Mitchell (1957) reported the rapid 
movement of foraging flocks in southeastern Brazil, noting that species with 
very different feeding methods keep pace with the general movement of the 
flock. Stanford (1947) has noted that Burmese birds which feed deliberately 
are able, nevertheless, to keep up with faster moving species in foraging 
flocks. Further observations on these movements are desirable. Miller (1922), 
Wing (1946), and Davis (1946) have stressed the importance of calls in 
keeping the flocks together. It seems evident that the constant calling of 
individuals in the Cerro San Felipe flocks served such a function, because the 
fog and general darkness of the pine—oak woodland on the slopes of the 
mountain often rendered the birds inconspicuous, if not undetectable. 

The species found in the Mexican foraging flocks may be categorized as 
nucleus species, regular attendant species, irregular attendant species, and 
accidental species (modified from Rand, 1954, and Winterbottom, 1949). 
(See also Davis, 1946.) Although arbitrary to a considerable degree, these 
terms are useful. Nucleus species are those which are essential to flock forma- 
iton and maintenance. Individuals of nucleus species are among the most 
numerous birds in the flock, if not the most numerous. These may occur in 
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intraspecific foraging flocks. Regular attendant species are those occurring 


regularly in interspecies foraging flocks, but which are not essential to flock 


formation and maintenance. They usually occur in fairly large numbers. 
Irregular attendant species are found less commonly and in smaller numbers, 
but are an active part of the flock when they do occur. Accidental species are 
those not actually moving with the flock for long periods, but which feed 
locally with the flock. Species encountered in interspecific foraging flocks 
in Oaxaca can be categorized as follows (general foraging areas indicated in 
parentheses ) : 
I. Nucleus Species 

1. Gray-barred Wren (middle, upper and lower arboreal). 
II. Regular Attendant Species 

1. Dwarf Jay (upper, middle arboreal). 

2. Spotted-crowned Woodhewer (middle lower arboreal). 
Ill. Irregular Attendant Species 

1. Mountain Trogon (upper, middle arboreal). 

2. Steller’s Jay (upper, middle arboreal). 

3. Red-shafted Flicker (terrestrial). 

4. Hairy Woodpecker (upper, middle, lower arboreal). 

5. Strong-billed Woodhewer (lower, middle arboreal). 

Accidental Species 

1. Collared Towhee (undergrowth). 

2. Chestnut-capped Brush-finch (undergrowth). 


There is considerable disagreement concerning the relative importance (i.e., 
biological advantage) of flocking behavior exhibited by species participating 
in foraging flocks. The advantage of protection offered to individuals in 
such flocks has been pointed out by Miller (1922), Hindwood (1937), Allee 
(1938), Mitchell (1957), and others, but Winterbottom (1949) was skeptical 
about the protective value of flocking, and Rand (1954) considered it un- 
important. There are two means by which individuals in a foraging flock 
may achieve greater protection than while foraging alone. One is due to the 
increase in the number of “receptor systems” (individuals) available for 
detecting potential predators. The other is by the “confusion effect” (Allee, 
1938) or distraction of predators due to the presence of numbers of prey 
making it difficult for any predator to select and seize one individual from 
the flock. The value of the presence of more individuals to detect predators 
is self-evident. However, there is a possibility that this advantage may be over- 
weighed by the increased attraction of predators to flocks due to the con- 
centration of activity and vocalizations associated with them. The importance 
of the “confusion effect” is demonstrated by Miller’s (1922) observation of 
the distraction of a predator (Sharp-shinned Hawk) upon encountering a 
foraging flock (of bush-tits). This observation suggests that selection may 
favor the avoidance of such flocks by predators. 
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Mutual aid in finding food is considered by some authors (e.g., Swynnerton, 
1915; Gannon, 1934; Rand, 1954) to be a primary factor in the formation of 
foraging flocks. The discovery of a large food supply by one bird may attract 
others, enabling the sharing of food. This sharing probably involves a de- 
crease in aggressiveness on the part of the discoverer of a food source as it 
feeds, the bird allowing closer approach by other individuals as its hunger 
diminishes. Another passive type of mutual aid is afforded members of 
foraging flocks by the movement of individuals occasionally causing insects 
in their paths to fly up, allowing their capture by other birds. This type of 
mutual “aid” would benefit species which chase after insects, but would not 
benefit species with other habits, as noted by Winterbottom (1943). 
Probably of greater importance than protection or mutual aid is the ef.- 
ficiency gained by the foraging of birds in a given area in flocks, rather 
than individually. The rapid movement of the flock and the spacing of in- 
dividuals within it (by birds maintaining individual distances, see discussion 
by Emlen, 1952) lessen the chance of one bird foraging in an area which has 
previously been worked over by another individual. The speed with which 
a flock moves may be adjusted rather precisely to provide an optimum period 
of feeding in each area with a minimum of wasted effort due to individuals 
moving into areas previously subjected to foraging. If this is so, small flocks 
with fewer individuals should progress more slowly than larger ones. Further 
observations are needed to determine whether or not this is true. At any rate, 
the spacing of individuals in foraging flocks, and the speed with which they 
move seem to insure a minimum of duplication of effort. Species which form 
intraspecific foraging flocks probably become the nucleus species of inter- 


specific flocks because they have evolved habits and movements which by 


their nature lend themselves to use in regulation of the foraging activities of 
other species as well. Miller (1922: 126) aptly expresses the importance of 
feeding efficiency in foraging flocks as follows: “The flock represents the 
most economical method by which a given number of individuals can occupy 
a given foraging range.” He points out the conservation of time and energy 
offered by this method, and also emphasizes the importance of individuals in 
such flocks crossing paths less frequently than they would if foraging individ- 
ually. 

Gregariousness has been stressed as the most important reason for flocking 
by Gannon (1934) and Sedgwick (1949). While there is little doubt that 
gregariousness or individuals’ motivation to associate actually functions to 
form and maintain the flock, it is evident that such gregariousness is the 
means by which selection has brought about flock formation, answering the 
“how” of flocking rather than the “why.” The “why” of foraging flocks may 
be answered by the biological advantages accruing to individuals participating 
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in such flocks. These advantages include an increase in feeding efficiency, an 


increase in protection from predators and mutual aid in locating food. 
SUMMARY 


Observations on several interspecific foraging flocks encountered during late summer in 
the highlands of Oaxaca, Mexico, are reported. Information is presented on species com- 
prising the flocks and on flock movements. Some details of habits and calls of species 
involved are included. Categories of species observed in the flocks are nucleus species, 
regular attendant species, irregular attendant species, and accidental species. Advantages 
afforded individuals in foraging flocks are a greater feeding efficiency, protection from 
predators, and mutual aid in finding food. Flock formation and maintenance are due to 
the tendency of individuals to associate, i.e., the gregariousness characteristic of the 
species involved. 
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COMPARATIVE NOTES ON THE LIFE HISTORY 
OF THE CAROLINA CHICKADEE’ 


RICHARD BREWER 


knowledge of the life histories of closely related organisms is basic to 
p Spreesnathad their ecological and evolutionary relationships. The 
Carolina and Black-capped Chickadees (Parus carolinensis Audubon and P. 
atricapillus Linnaeus) are sibling species occupying essentially allopatric 
breeding ranges. Where their ranges are contiguous in western Illinois and 
eastern Missouri, interbreeding apparently occurs, with the production of a 
zone in which a large proportion of the birds may be hybrids. This paper 
presents information on certain aspects of the life history of the Carolina 
Chickadee, along with comparative material on the Black-capped Chickadee 
and on a population occurring at the line of contact between these two species. 


Appreciation is due S. C. Kendeigh, who directed the study. Many persons have 
aided me through discussion or by assistance in field work; particularly, | am indebted 
to G. W. Cox, W. L. Gillespie, and G. C. West. For supplying me with much valuable 
information through correspondence, I extend my thanks to K. L. Dixon, L. D. K. 
Lawrence, C. McMullen, J. T. Tanner, and especially to H. Brackbill and A. Laskey 
whose sizable contributions are cited specifically in the appropriate sections beyond. My 
wife, Lucy Sharp Brewer, assisted in tending and observing young in the laboratory. 
Work during the years 1956-1959 was supported by National Science Foundation pre- 
doctoral fellowships. 

PROCEDURE 

Field work was conducted from October 1954 to November 1959. Although 
some supplemental observations were made in Indiana, Michigan, Mis- 
souri, North Carolina, Tennessee, and Texas, the principal areas of investiga- 
tion were the following counties of Illinois: Bond, Champaign, Clinton, Coles, 
Cumberland, Douglas, Effingham, Fayette, Jackson, Piatt, Randolph, Shelby, 
Washington, and Williamson. Observations of the population believed to be 
composed partly of hybrid birds were confined to the areas along the 
Kaskaskia River around Vandalia (Fayette County), Illinois, and (observa- 
tions on vocalizations only) areas in St. Louis and Jefferson Counties, Mis- 
souri. Specifically, the area in Illinois included in observations of what will 
be referred to as the Vandalia population was from the level of Wrights 
Corner south to near the level of Vernon (i.e., from Sec. 28, T. 8 N., R. 2 E. of 
the St. Elmo quadrangle to Sec. 34, T. 5 N., R. 1 W. of the Vandalia 
quadrangle). 

Only a few birds, all in the breeding season, were marked. Marking was 
by means of colored airplane dope applied to the tail feathers. Individual 


recognition of members of mated pairs was usually possible without marking. 


1 Based on a doctoral thesis in the Dept. of Zoology, Univ. of Ill., Urbana. 
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through differences in appearance. Attentiveness data were gathered directly, 
without use of mechanical recording devices. To allow direct observation of 
the nest, five nest stubs, including both species and the Vandalia population, 
were treated in the method described by Odum (1941a) : a small, square panel 
was sawed out of the front of the stb and wired in place. It could be removed 
and replaced for brief observations of eggs or nestlings. 

One brood of Carolina Chickadees (on 3 June 1958) and one of Black- 
capped Chickadees (on 18 June 1958) were brought into the laboratory after 
sawing off the nest stubs containing them. Each brood was about 13 days 
past hatching. The stubs were placed in adjacent flight cages. The Carolina 
Chickadees were left in their own nest stub until they fledged; the Black- 
capped Chickadees were placed in the by-then-deserted Carolina nest stub for 
ease of observation. The Carolina Chickadees were hand-fed from the time 
they were brought in until they were able to feed independently. The Black- 
capped Chickadees were hand-fed only on the day of collection; after that, one 
parent which had been trapped with the young but separated from them was 
introduced into the flight cage and allowed to resume feeding. The food pro- 


vided was mealworms (Tenebrio sp.) and hamburger. 
FLOCK FORMATION AND WINTER BEHAVIOR 


Within two to three weeks after fledging, young chickadees become inde- 
pendent of their parents. At this time, young from various family groups may 
form loose aggregations. These aggregations wander about more extensively 
than during the period of dependence, when the family group stays in a small 
area on or near the breeding territory. The adults tend to confine their ac- 
tivities to areas on or near their territory for a time but later join or are 
joined by other birds and begin to move over a larger area. 

Dixon (1959), working with Carolina Chickadees in Texas, reported that 
this species formed small winter flocks with a home range of about 10 acres 
(Dixon, in litt.). Organization of the flock was hierarchical with resident 
pairs dominant. Contrasting the situation he observed with conditions re- 
ported for the Black-capped Chickadee (Butts, 1931; Odum, 1941la, 19415, 
1942a), Dixon suggested that Carolina Chickadees may possess a stronger 
pair bond, be less mobile, and form smaller flocks. It seems possible that 


these apparent differences may be responses to climate and food supply based 
on traits that are common to the two species. It is clear that in both species 
winter dominance is related to breeding-season territoriality, dominant birds 


tending to have breeding territories included in the winter home range ( Dixon, 
1959; Odum, 19426; Hamerstrom, 1942). There is no obvious difference in 
strength of the pair bond, inasmuch as both species tend to pair for life 
(see “Pair Formation”). Probably flock size, as well as the degree of con- 
stancy of flock composition, varies with many factors both of the birds them- 





350 THE WILSON BULLETIN December 1961 


selves and of the environment. For example, Johnston (1942) has pointed 
out the tendency of Black-capped Chickadee flocks to disperse at temperatures 
above 25°C. In Illinois, where both species may be found at the same latitudes, 
mean flock size (considering any group of chickadees encountered in the 
winter as a flock) for 21 Carolina Chickadee flocks was 3.3 birds (S.E. = 
0.253), and for 16 Black-capped Chickadee flocks it was also 3.3 (S.E. = 
0.034). Obviously, no significant difference exists between the two means. 
Mean size for eight flocks of the Vandalia population was 3.8 (S.E. = 0.558), 
which is not significantly different from either parental species. In Illinois, 
both species appear fairly regularly in twosomes. Laskey (1957) has stated 
for Carolina Chickadees in Tennessee that these twosomes may be either a 
mated pair, adult and young, or two young birds. 

The winter home range found by Dixon in Texas is small, but Nice (1933) 
calculated that one pair of Carolina Chickadees in Ohio had a home range of 
about 35 acres in one winter. This is about the same size at that found for 
Black-capped Chickadees in New York and Michigan (Butts, 1931; Odum, 
19426; Batts, 1957). The observation of Batts that home ranges tend to in- 
crease in size as the winter progresses suggests that food may be an important 
factor in determining their size. If this is true, smaller home ranges in the 
southern United States might be expected. 

In both species of Chickadees (Odum, 1942a: Hamerstrom, 1942; Dixon, 
in litt.), well-defined uni-directional dominance orders are present. Dixon 
found that in the small flocks on his study areas the relationship was linear, 
but in the larger assemblages studied by Odum and Hamerstrom, deviations 
from complete linearity were observed. 

Chickadees are often encountered in feeding parties composed of a number 
of species. These parties often include migrant warblers and vireos in the 
autumn and spring, and Odum (1942a) believed that aggregations with these 
species are held together by definite social bonds. The parties tend to move 
as groups, and call notes, particularly alarm notes of chickadees (and titmice ) 


tend to have some integrating action on the other species. From autumn to 


spring, certain winter and permanent resident birds are frequently associated 
with chickadees. In Illinois, Tufted Titmice are the most constant associates 
of chickadees when they form interspecific feeding parties (Table 1). White- 
breasted Nuthatches, Golden-crowned Kinglets, Brown Creepers, Red-bellied 
Woodpeckers, and Downy Woodpeckers are also fairly frequent associates. 

The temporary nature of these parties, resulting partly from differences 
between the species in vegetational requirements and in rates of travel, has 


been commented on by several writers (e.g., Odum, 1942a; Fitch, 1958). 
Butts (1927) stated that Black-capped Chickadees spent about one-sixth of 
their time in company with White-breasted Nuthatches. 
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TABLE | 
Occurrence oF Various Biro Species in 24 Feepinc Parties with BLACK-CAPPED 
Cuickapess, 8 Feepinc Parties with CaroLina CHICKADEES, AND 5 FEEDING 
PARTIES WITH CHICKADEES OF THE VANDALIA POPULATION 
Carolina Black-capped Vandalia 
Chickadee Chickadee Population 
Species 
No Per cent No Per cent No Per ce 
Tufted Titmouse 
(Parus bicolor) 83 : 60 
Downy Woodpecker 
( Dendrox opos pubescens) 0 
Golden-crowned Kinglet 
(Regulus satrapa) 
White-breasted Nuthatch 
(Sitta carolinensis) 
Red-bellied Woodpecker 


(Centurus carolinus) 


1) 
80 


40 
Brown Creeper 
(Certhia familiaris) 


Red-breasted Nuthatch 


(Sitta canadensis) 
American Goldfinch 

(Spinus tristis) 
Hairy Woodpecker 

(Dendrocopos villosus) 
Cardinal 

(Richmondena cardinalis) 
Purple Finch 

(Carpodacus purpureus) 
Yellow-shafted Flicker 


(Colaptes auratus) 





‘ The sample for Black-capped Chickadee includes 15 parties from Johnston (1941 


Fighting. Intraspecific and, when it occurs, interspecific aggressiveness in 
Carolina and Black-capped Chickadees, whether associated with feeding, 
territoriality, or other actions, appears to consist of vocalizations, supplanting 
attacks, chasing, and actual combat. Aggressive vocalizations are discussed in 
a later section. Combat generally occurs in the air when a bird resists a 


supplanting attack or a chase. Combat is similar in the two species and re- 
sembles that described by Hinde (1952) in the Great Tit (Parus major). 
The two birds face each other with bodies upright, flail with their wings, and 
strike with beak and claws. The birds may fall to the ground, and one may 


withdraw or there may be further supplanting, chasing, or combat. 


The variety of aggressive displays reported by Hinde (1952) for the 
Great Tit either are absent or difficult to detect in the two chickadees. Some- 
thing resembling the wings-raised and head-forward postures are occasionally 
seen, and Odum (1942a) used what seems to be the head-forward posture 


as one of his criteria of dominance. These displays seem not to be very 
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specific; for example, a wounded bird may give what appears to be the head- 


forward posture to a collector who has cornered the bird in order to dis- 
patch it. It may be that displays as distinct and frequent as were observed by 
Hinde are merely given more rapidly or are less conspicuous in the smaller 
chickadees; perhaps study of motion pictures would supply the answer. 


PAIR FORMATION 


Considerable evidence exists that members of a pair of chickadees remain 
together after nesting and, if both survive, nest together the following season 
(P. carolinensis: Nice, 1933, Dixon, in litt.; P. atricapillus: Baldwin, 1935, 
Harding, 1942, Odum, 19426). Pair formation, and probably re-affirmation 
of the pair bond, appears to begin in the flock during early spring. The process 
seemingly is a gradual one, similar in its general outlines to that described by 
Hinde (1952) for the Great Tit. Males begin to exhibit increased aggressive 
behavior. Some birds, presumably females coming into reproductive condi- 
tion, begin avoiding attacks rather than meeting them or flying, as is the case 
with other females and males. 

Some other elements may be present in the formation of the pair bond. Al- 
though Odum (1941a) stated that one of the functions of the whistled song is 
to attract females, I have no definite evidence that it has any role in pair 
formation. Long flights in which the female follows the male are frequent 
during the period of separation of pairs from the flock and may have some 
role in forging the pair bond. It is not clear whether hole inspection and 
excavation have any part in pair formation. If they do, they come into play 
only after the two birds have been associated for a time. The following typical 
example of hole inspection was observed on 1 April 1956, in the Carolina 
Chickadee, but does not differ appreciably from the same action in Black- 
capped Chickadees or birds of the Vandalia population. Two birds had been 
observed feeding 3-20 feet apart for 15 minutes. One flew to a hole in a dead 
willow (Salix nigra). 

It looked inside the hole by perching on the side of the trunk, then flew nervously 
about, perching on vines of poison ivy (Rhus radicans) near the hole. It looked inside 
several times. In about one minute the second chickadee flew up, looked inside the hole 
and then flew in headfirst. After a few seconds it came out and both flew approximately 
60 yards to a soft maple (Acer saccharinum) and commenced feeding. About two minutes 
later one bird came back and looked inside and went in for six to ten seconds. Then it 


came out and moved away. 


Presumably, the first bird was the male and the second was the female. 
Once the pair has been formed, the two birds typically continue to range 
widely, spending most of their time feeding as before. Stumps possessing or 
suitable for a cavity are inspected and some desultory excavation may be be- 
gun. If another pair or another adult is met, a fight may ensue. There is 
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excited calling, supplanting attacks, chasing, and sometimes combat. Fights 
during this period are more vigorous than at other seasons. Often, the loud 
vocalizations attract one or more additional pairs. Fitch (1958) has recorded 
instances in the Black-capped Chickadee in which eight birds were involved. 
After several minutes the birds drift apart, but the same actions may be 


repeated in the same areas (perhaps those most suitable for nesting) several 


times during a day. 
NEST-SITE SELECTION, TERRITORIALITY, EXCAVATION, AND NEST BUILDING 


As has been suggested, nest sites are chosen after inspection of several pos- 
sible locations. Excavation, and even nest-building, may be begun at several 
sites before the pair concentrates on the cavity in which the eggs will eventually 
be laid. Some of the sites investigated may be unsuitable. Hinde (1952) has 
pointed out the adaptive value of being able not only to occupy the best 
possible sites but also to occupy inferior sites if more suitable ones are un- 
available. 

If a pair (and perhaps if only one member of the pair) survives from one 
year to the next, it often shows a tendency to nest in the same cavity, or at 
least in the same tree it used previously (P. carolinensis: Tanner, 1952; P. 
atricapillus: Boyles, 1922; Butts, 1931). 

Excavation seems identical in the Carolina and Black-capped Chickadees. 
Both birds of the pair excavate, often working alternately. The bird not ex- 
cavating may feed, rest near-by, or sing if it is the male. The female spends 
much longer periods in the cavity than does the male. At first, the excavating 
bird perches on the side of the stub. Later it perches on the rim of the hole 
and, as the hole deepens, goes inside. In the early stages, the bird usually 
pounds loose several chips and then rears up and discards them with shakes 
of the head. When the hole is deeper, there is a tendency for the bird to fly 
some distance (generally 5-20 feet) before discarding the chips. During any 
one period of a few hours, the perch used for this purpose is the same, but 
it is changed from time to time. There appears to be an alternation of attentive 
and inattentive periods during excavation. 

A noticeable difference existed in excavation as practiced by the Vandalia 
birds. At five cavities where I observed excavation for a total of more than 
50 minutes, only one bird excavated, and in four instances, it was the female. 

In all three populations, occupancy of cavities other than those excavated 
by the birds themselves is rare. When a pair does make use of a suitable pre- 
existing cavity, some excavation is nearly always performed, even though this 
may produce no noticeable improvement in the cavity. Observing that Black- 
capped Chickadees rarely nest in nest-boxes, Drury (1958) prepared boxes in 


which the cavity was filled with peat and sawdust. Five of 11 of these 
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boxes were utilized. whereas none of 25 standard boxes in similar situations 
was occupied. It is conceivable that excavation is some essential part of 


courtship, necessary for reaching or maintaining the psychological conditions 


required for mating. Inasmuch as chickadees do sometimes make use of 


nest-boxes in which excavation is impossible, the need for excavation may 
not be absolute or else can be satisfied by excavating at other sites which are 
not suitable for actual nesting. 

The stub used for nesting is usually around 165-200 centimeters in height 
and 11-13 centimeters in diameter where the hole is placed. Trees with the 
inner portion softened by decay but with outer layers of wood or bark still 
firm are usually chosen. The particular species chosen depends on what spe- 
cies satisfy these requirements in any particular geographical region, but 
willows (Salix spp.), pines (Pinus spp.), cottonwoods and poplars (Populus 
spp.). and fruit trees of the genera Pyrus and Prunus are widespread choices. 

Excavation may be followed immediately by lining of the cavity, or a period 
of several days (at least 16 at one nest of the Vandalia population) may 
ensue during which the cavity is rarely visited. Desultory excavation having 
no appreciable effect on the size of the cavity may be carried on during this 
period and also during the early stages of nest-building. 

Four measurements were taken of nest cavities as follows: maximum en- 
trance height and width, diameter of cavity at nest level, and depth of cavity 
from top of entrance hole. These measurements were similar for the three 
populations except for height of entrance hole (Table 2). The difference of 
seven millimeters between the larger holes of Black-capped Chickadees and the 
smaller holes of Carolina Chickadees was significant with a P value of less 
than 0.01. Height of entrance hole in the Vandalia population was inter- 
mediate but nearer the size characteristic of the Carolina Chickadee. 

During nest-building the female may spend occasional periods merely 
sitting in the cavity, often in such a position as to look out. This habit may 


be carried over to some degree into the egg-laying period. In Illinois, nests 





TABLE 2 
DIMENSIONS (IN MILLIMETERS) OF Nestinc Cavities OF BACK-CAPPED AND 
CAROLINA CHICKADEES AND CHICKADEES OF THE VANDALIA POPULATION 


Carolina Black-capped Vandalia 
Chickadee Chickadee Population 


Measurement 


No. Mean+S.E Mean + S.E No. Mean=S.E 


Height of entrance hole 3 40.2 + 0.1 ‘ 7.3 = 1. 412.0 1.4 
Width of entrance hole 3 472+5.4 : 41.4 + 2. 36.7 + 1.6 
Diameter of cavity 2 65.2 64.8 + 3. > 81.8 

Depth of cavity 3 179.0+18.0 199.0 + 9. 221.0+20.2 
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are most often made of a layer of moss overlain by fine bark strips and lined 
with fur. The materials are gathered in approximately the same order. A 
female of the Vandalia population stripped bark from a small branch of a 
box elder (Acer negundo), starting at the base of the branch and working 
to the tip and then going back on the underside. 

The male often accompanies the female as she gathers nesting material but 
normally gathers no material himself and, although he may enter the cavity 
occasionally, does not assist in building the nest. Once in the Black-capped 
Chickadee, I observed a male pick up some fur and transfer it to his mate, 
and Brackbill (in litt.) observed a male Carolina Chickadee approach the 
nest with nesting material in its bill, but these are unusual occurrences. 

Territorial boundaries appear to be established during the period from the 
beginning of excavation to egg laying. Odum (1941a) has suggested that 
territorial defense is an outgrowth of the antagonism of paired birds to other 
chickadees. Chickadees do not regularly proclaim territories, and territorial 
use of the whistled song usually occurs only in the early stages of marking 
out the territory or when an intruder or neighboring bird comes into the 
territory or near its boundaries. Under these circumstances, vocal duels last- 
ing for several minutes may occur. If close-distance conflicts take place, they 
appear about the same as fights in any other season. Both sexes may engage 
in territorial defense, although the male generally takes the initiative. Terri- 
torial defense is almost exclusively intraspecific, except that evidence from the 
contact zone at Vandalia suggests that a pair defends its territory against all 
other chickadees—Black-capped, Carolina, or hybrid. Available evidence 
suggests a mean territorial size of about 3.5—4.0 acres, with considerable varia- 
tion. 

MATING AND EGG LAYING 


Except that little time is spent around the nest, the behavior of chickadee 


pairs during egg laying is similar to that during nest building. A pair of 
Carolina Chickadees either in the egg-laying period or the period of relative 
inactivity that sometimes follows nest-building was observed from 10:20 am 
to 12:20 pm, on 18 April 1957. They fed close together during this time. The 
female gave the beg call that solicits feeding by the male continually but was 
fed only about four times. Copulation occurred about noon. The female was 
near the edge of a riverbottom forest, the male farther in the interior. The 


male gave a four-noted song and the female flew near him. They perched near 
one another about 30 feet up and the female shivered her wings. The male 
appeared to feed the female who continued shivering her wings and flew a few 
feet to another tree. There, she shivered her wings and spread her wings and 
tail. The male flew up and perched about three inches from the female and 
shivered his wings. He called deedle-up, flew behind to the female’s left, and 
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mounted briefly. The male and then the female flew off rapidly and resumed 
feeding. 

Copulation apparently is similar in the two species. The following descrip- 
tion of copulation between two birds of the Vandalia population adds some 
details to that already given, but does not noticeably differ from it. The 
observation was made near the end of the nest-building period. 


7:55 am. Female giving dee-deet-dit (begging note) about 40 feet up in dead tree. 
Male giving fee-bee-febay and variations. Female shivering wings and flew... (to a 
perch near) male who was perched 22-25 feet up on a small branch of willow. She 
shivered wings and gave the begging note. Male flew beside her, mounted from left, 
turned tail over her right side and copulation apparently took place. Female’s vent was 
noticeably expanded or extruded. Male flew off a few feet. Female continued shivering 
wings a few seconds. Her crown feathers were erect. She stretched wings, shivered 
briefly, then flew off to west. Male likewise flew west. 


Copulation, as well as courtship feeding, probably begins during nest building. 
Eggs are laid one a day in the morning, in one case just before the female 


emerged from the cavity. The female spends the night in the cavity, leaving 
about sunrise and usually in response to signal songs from the male. 

Nesting material, mainly fur, is added to the nest throughout egg-laying. 
This fur apparently is used to form the flap which typically covers the eggs 
during this period. The flap appears to be a built-up rear portion of the nest 
lining which is turned forward over the eggs. The flap may serve two pur- 
poses: it conceals the eggs, perhaps making the nest appear empty to a 
predator, and it may insulate the eggs so that development is not initiated by 
the female’s roosting in the cavity. 

Clutch size. Of 63 complete clutches for the Carolina Chickadee, from 
literature, correspondence, and my own observations, the modal size was 6 
eggs (34.9 per cent). Five eggs comprised 31.8 per cent of the clutches, and 
the range was 3-9. For the Black-capped Chickadee, modal clutch size was 
8 eggs (32.3 per cent of 96 clutches), with 29.2 per cent of all clutches 
possessing 7 eggs. The range was 2-13. A geographical trend was evident in 
clutch size, however, with each species having larger clutches at higher lati- 
tudes. At the same latitude, Carolina Chickadees produced larger clutches than 
did Black-capped Chickadees. Modal clutch size for four nests of the Vandalia 
population was 7 (range 6-8), which is nearer the size to be expected for 
Carolina Chickadees at this latitude. 


INCUBATION 


Carolina and Black-capped Chickadees. The regular rhythm of sitting char- 
acteristic of incubation begins with the laying of the last (or next to last?) 
egg. At the same time, the flap formerly covering the eggs is no longer used. 
In both species only the female incubates. The incubation period for Carolina 
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TABLE 3 


CHARACTERISTICS OF ATTENTIVENESS DURING INCUBATION IN BLACK-CAPPED AND 
CAROLINA CHICKADEES AND CHICKADEES OF THE VANDALIA POPULATION 


Ch ? Carolina Black-capped Vandalia 
-haracteristic Chickadee Chickadex Population 


Minutes observed 843.0 1277.5° 568.0 
Percentage attentiveness 77.2 77.5° 68.0 
Length of attentive period 

Number 33 13 

Mean + S.E. (minutes) 16.5 + 2.45 + 18.8 + 2.31 
Length of inattentive periods 

Number 35 20 

Mean + S.E. (minutes) 5.2 + 0.66 + 1.07 8.0 + 0.85 
Feedings of 2 on nest by 

per hour of attentiveness 2.2 2. 0.6 





‘ Includes data from New York. 


Chickadees has been reported as 11 days (Bent, 1946), 12 days (Tanner, 
1952), just over 13 days, and just over 14 days (Laskey, in litt.). Odum 
(1942c) has described a case in which infertile eggs were incubated for 24 
days. Odum (19416) summarized published incubation period data for Black- 
capped Chickadees as from 11 to 13 days; in the one example he actually 
observed, it was 13 days, 6 hours. 

As indicated by Table 3, attentiveness in incubation is similar in the two 
species. Percentage attentiveness figures, based on my own observations in 
Illinois plus those of Odum (19416) for the Black-capped Chickadee (about 
960 minutes of observation for New York) and of Brackbill (in litt.) for the 
Carolina Chickadee (780 minutes in Maryland) indicate that the percentage 


of time spent incubating is about 75. Attentive periods for the Carolina 


Chickadee in Illinois and Maryland averaged 16.5 minutes, inattentive periods 
5.2 minutes. These figures are similar to those obtained for the Black-capped 
Chickadee in Illinois. In New York (Odum, 19415) attentive periods of the 
Black-capped Chickadee averaged 24 minutes, inattentive periods 7.8 minutes. 
These differences of a considerably longer attentive period and somewhat 
longer inattentive period are what one would expect considering the probable 
differences in temperature between the two latitudes (see Kendeigh, 1952). 
When the male approaches the nest, he typically gives a soft version of his 
whistled song. There is a tendency for the last note of the song to be omitted 
when thus used as a signal. Sometimes the male merely gives soft dee-dee-dee 
notes. The female may respond by coming to the entrance or by flying out, or 
she may make no apparent response. Odum (1942a) found that the female 
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Black-capped Chickadee sometimes gave a soft twitter in response to the male’s 
signal, but I have not detected this answering call in either species. 

If called off the nest by the male, the female generally flies to him and 
begins posturing and giving the beg call. She is usually fed once and the two 
then fly off. The female often takes the lead in this flight. Once off the 
nest, the female keeps up a constant begging and is fed repeatedly. While the 


male is searching for food, she also forages for herself, particularly near the 
end of an inattentive period. 

Often the female does not leave the nest, and then the male usually flies to 
the cavity and feeds her. He may, however, stay close by and continue calling 
or merely go away. Whether or not the female ends her attentive period seems 
to depend partly on the length of time she has been sitting. Occasionally, the 
female will end an attentive period without the male’s presence. 

The male may or may not accompany the female when she returns to the 
nest. The female usually returns in a direct, rapid flight, giving faint sip notes. 
She may perch briefly near the nesting stub or fly straight to it. 

Disturbance of a female on the nest may elicit the so-called snake display, 
which consists of a lunge forward by the bird accompanied by a forced ex- 
piration of air causing a kind of hiss. Pickens (1928) has thoroughly de- 
scribed the display, which seems identical in the two species. Some individuals 
do not give the display, and as Odum (1941c) has pointed out for the Black- 
capped Chickadee, such birds are usually much easier to flush from the nest. 
Sibley (1955) suggested that the act is a defense against predators. Re- 
actions of other birds, especially House Wrens (Troglodytes aedon) upon 
looking into cavities containing incubating chickadees indicate that the dis- 
play may also function against competitors for nest sites. The response seems 
to be to a foreign object entering the nest hole. The display is given, at least 
to humans, throughout the periods of excavation, nest-building, egg-laying. 
incubation, and probably brooding. Young birds in the nest give a similar 
display. 

The most usual cause of singing in the female appears to be disturbance at 
the nest. When a female has been flushed from the nest, she is often hesitant 
about re-entering and may fly about for several minutes singing. This may be 
a form of displacement activity or irrelevant behavior. It is conceivable, how- 
ever, that the songs function as a signal to the male. Sometimes when the 
female persists in refusing to re-enter the cavity, the male will fly up and look 
in or even enter the cavity briefly. Usually the female then enters fairly 
readily, as though the action by the male had a reassuring effect. Another 
apparent example of displacement activity seen after disturbance at the nest 
is the bringing of nesting materials, even though nest-building may have 


been completed several days previously. 
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The Vandalia population. Although the general outlines of incubation be- 
havior given for the Carolina and Black-capped Chickadees also hold true 
for the Vandalia population, several apparent abnormalities were observed. 
The one incubation period accurately determined was 14 days, 3 hours, and 
33 minutes (+ 1 hr., 22 min.). This is longer than all except the longest of 
incubation periods reported for the parental species. Attentiveness figures 
showed certain differences compared with the parental species (Table 3). 
Percentage attentiveness seemed somewhat low, and attentive periods seemed 
short and inattentive periods long. All of these apparent abnormalities, how- 
ever, could be merely responses to high temperatures at the rather southerly 
location. A striking difference, not apparently related to temperature, appeared 
in the frequency with which the male fed the female on the nest. At all nests 
except one, the male never visited the nest and often appeared not to know 
exactly where it was. Repeatedly, males would arrive in the general vicinity 
of the nest with food and sit for several minutes giving nest signals while the 
female continued incubation. I know of only one instance in either of the 
parental species in which the male failed to feed the female on the nest ( Black- 
capped Chickadee: Odum, 194 1a). 

Perhaps the most noticeably abnormal behavior was that shown by a pair 
in which the female began what was apparently normal incubation with the 
laying of the first or second egg. Observations totaling 410 minutes were 
made on the first, second, third, and fifth days of egg-laying (since seven eggs 
were laid, incubation would have been expected to begin on the sixth or 
seventh day). As has been mentioned earlier, the two criteria for the beginning 
of incubation are the absence of a flap covering the eggs and the presence of 
a regular rhythm of sitting by the female. No flap was used at this nest at any 
time. On 26 April 1958, the date of laying of the second egg, a percentage 
attentiveness figure of 39.5 was recorded. The following day, the female spent 


85.6 per cent of 90 minutes on the nest, and on the day the fifth egg was laid, 


she spent 68.4 per cent of 160 minutes on the nest. 

The same nest showed other abnormalities: the pair abandoned after 20 
days of incubation (i.e., 14 days after the laying of the last egg). Of the seven 
eggs, three contained no embryo, one contained a good-sized embryo still 
several days from hatching, and the others contained much smaller embryos 


ranging down to a small amorphous mass. 
HATCHING AND PARENTAL CARE OF NESTLINGS 


In two nests of the Carolina Chickadee observed by Laskey (in litt.) hatch- 
ing of the complete clutch took somewhat more than 24 hours. Two clutches 
of the Black-capped Chickadee observed by Odum (19416) took from 12 to 
24 hours. Hatching of one complete clutch of seven eggs at Vandalia took 
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TABLE 4 


CHARACTERISTICS OF ATTENTIVENESS DURING Nest Lire oF YOUNG BLACK-CAPPED 
AND CAROLINA CHICKADEES AND CHICKADEES OF THE VANDALIA POPULATION 


Characteristic 


Minutes 
Observed 


Percentage 
attentiveness 
( brooding ) 


Mean length 
attentive 
period 

( minutes ) 


Mean length 
inattentive 
period 

( minutes ) 


Feedings by 
parents per 
young per hour 


Percentage 
of feedings 
by 9 


Fecal sacs 
removed per 
young per hour 


Population 


Carolina Chickadee 
Black-capped Chickadee 
Vandalia population 


~~ Carolina Chickadee 


Black-capped Chickadee 
Vandalia population 


Carolina Chickadee 
Black-capped Chickadee 
Vandalia population 
Carolina Chickadee 
Black-capped Chickadee 
Vandalia population 


Carolina Chickadee 
Black-capped Chickadee 
Vandalia population 
Carolina Chickadee 
Black-capped Chickadee 


Vandalia population 


Carolina Chickadee 


Black-capped Chickadee 
Vandalia population 


we 
oO 


= hh w 
wNint S 


ES 


(3.0-79+) 
8.2 
(3.0-13.8) 
6.6 
(2.0-7.5) 
13.6 
(1.0-24.0) 
2.6 
1.7 
14 
18 
24 
30 
0.07 
0.08 
0.01 


Days after hatching 


5-8 


300 


16.4 
(5.0-33.) 


0.5 


9-12 
300 
198 
423 

11.7 


(4.0-11.0) 


3.0 
(1.0-7 
21.0 
(3.0-79 
24.8 
(18.0-2 


1 
nie 


(2.5-87 


0) 


+) 


1+) 


0.7 





1 Data are for Illinois except for 333 minutes of observation of Carolina Chickade« 


Columbia ( Brackbill, in litt. ). 


Ranges are in parentheses. 


from District of 


19 hours, 33 minutes (+ 6 hours, 20 minutes). Hatching apparently occurs 


at any time of the day or night. I have not determined what disposition is 


made of eggshells, but they are not allowed to remain in the nest. Infertile 


eggs, however, are not removed. 
Attentiveness continues about the same as in incubation for the first three 


days after hatching (Table 4). Then there is a rapid decline, and about the 


llth day brooding is completely discontinued. The rate at which nestlings 


are fed increases during nest life. As has been pointed out for the Great 
Tit (Betts, 1955), the feeding rate, based on visits to the nest by the parents, 
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is not a completely accurate reflection of the amount of food the young receive 
because more than one item is sometimes brought and the average size of food 
items increases during nestling life. 

Feeding may be almost entirely by the male during the first few days after 
hatching. The male brings food to the female during her attentive periods and 
feeds the young directly during inattentive periods. During the early days 
after hatching the female almost never returns to the cavity with food during 
an inattentive period, although she may bring food when she arrives to resume 
brooding. The male rarely feeds the female off the nest after young are pres- 
ent, although she begs frequently during the first few days. When the two 
meet near the nest with food, there is mutual wing-shivering which is more 
pronounced in the female. In this situation the male feeds first, the female 
flying to the hole immediately upon his departure. By the time the female 
terminates brooding, the sexes share about equally in feeding duties, and by 
the end of nestling life the female is performing the greater part of the chore. 

Fecal sacs are removed by both parents, although there is some indication 
that this function is performed more often by the male. Often a bird will perch 
at the hole for several seconds after having fed, evidently waiting for the 
young to defecate. There is an increase in the frequency of production of 
fecal sacs with increasing age of the young. That the adults may eat the 
fecal sacs during the first day or two after hatching is suggested by the ex- 
tremely low rate of removal during that period. When carrying a fecal sac, 
the adult appears to take a longer, more direct flight away from the nest than 
is otherwise the case. It perches higher than the average feeding height and 
deposits the sac on a limb. Near the end of nestling life, when feedings are 
very frequent, there may be some tendency for fecal sacs to accumulate in the 
nest. 

Parental care of nestlings by birds of the Vandalia population seemed identi- 
cal to that practiced by the two parental species. This fact is remarkable in 
view of the anomalous behavior in incubation. For example, one might expect 
that since the male did not feed the female on the nest (except in one pair), 
he might also neglect the young. This did not happen, the male assuming an 
apparently normal share of the duty. 

Length of nest life appears to be about 16 days ( Laskey, in litt.; Bent, 1946; 
Odum, 1941c). The time required for a brood to leave the nest has been re- 


ported as 40 minutes for seven Black-capped Chickadees (Odum, 19415). 


Four Carolina Chickadees in the laboratory fledged in a period of 100 
minutes. In both species, fledging generally takes place in the morning. 
Hatching success (eggs hatched per eggs laid) is on the order of 95 per 
cent for the Carolina and Black-capped Chickadees, and fledging success 
(birds fledged per eggs laid) is between 70 and 90 per cent. For the Vandalia 
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population, hatching success was no more than 65 per cent, fledging success 
no more than 43 per cent. Both of these figures are significantly lower than 
those for the parental species. The low rate of successful reproduction resulted 
from infertility and retarded development of eggs, destruction by House 
Wrens, and destruction by an unknown predator. 


BEHAVIOR AND DEVELOPMENT OF NESTLINGS 


No systematic observations were made during early nest life. The scattered 


data obtained suggest no differences from early development of the Black- 
capped Chickadee as reported by Odum (19416, 1943) and Johnston (1941). 
The following comments pertain to a brood of four Carolina Chickadees hand- 
reared in the laboratory from the thirteenth day on. 


13th day. By this time the young are well-grown and well-feathered, with only a few 
traces of down. They beg by gaping and calling the usual beg call of females and fledged 
young rather than the high-pitched twitter of younger nestlings. The sight of the 
wiggling mealworm evokes the beg; however, the young also beg when they are hungry 
and we are not close by. The young are not dextrous with the worms and cannot swallow 
them unless the worms are put well down in the mouth, headfirst. The young make 
no effort to get out of the nest through an opening cut on a level with it. There is a 
rotation in feeding through the actions of the young. Birds which are not hungry do 
not beg, and the hungrier birds are more active in moving to the top of the nest. Defeca- 
tion occurs shortly after feeding, although not after each feeding. The young bird puts 
its head down and its tail up pointing toward the entrance (or at least away from the 
center of the nest) and expels a gelatinous sac which is white with a black-brown inner tip. 
After being fed to satiation, the young sleep. The young sometimes hiss at the movement 
of an object toward them. This response is present at least as early as the tenth day. 

14th day. Three of the young now feed actively, lunging at the forceps. Any tapping 
or jarring of the nest causes the birds to assume a crouched, immobile posture. They 
also do this when removed from the nest. This freezing reaction apparently begins about 
the seventh day and occurs in response to stimuli which previously would have produced 
begging. Begging behavior, besides being elicited by the sight of a worm, also is 
elicited by pressure. When the observer felt in the nest, trying to remove a bird, the 
ones not being sought begged vigorously. The young birds also now beg at the sight 
of the forceps even if the forceps contain no worm. After a freezing reaction, if one 
bird resumes begging, all start in. Usually after being fed until full, they sleep. 
They may, however, preen, apparently using the preen gland. 

15th day. Fecal sacs are now decidedly less gelatinous. Each bird ate about 80 meal- 
worms on this day and discharged 10-14 fecal sacs. These are usually discharged one 
to a feeding period, immediately after the lst or 2nd mealworm. The birds now usually 
beg only when the observer is in the cage. The sound of an airplane overhead induces 
freezing, as does also the sounds of people close by and replacing the cover over the 
cut opening in the stub. Some wing-flapping occurred on this day, and there was some 
interest in looking out of the hole. After the last feeding at 7:30 pm, one bird jumped 
out of the cut opening, hung on the side of the stub, and discharged a fecal sac. The 
bird was returned to the cavity and remained there. 

16th day. 7:50 am. The bird marked with blue flew out. It flew at the highest part 
of the cage, finally coming down at 8:15 to accept one worm. By 9:10 another bird 
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was out. Yellow, the third bird, came to the opening several times, then backed into 
the cavity and shivered its wings. Finally, at 9:25, it flew out. Red, the fourth bird, 
perched on the rim of the opening, gradually getting farther and farther outside. It 
looked from side to side and begged. After five minutes of this, it flew out a short 
distance, climbed up the wire walls of the cage and then began flying around as the 
others were doing. One or more of the birds when perched on the wire side walls or 
ceiling hung upside down, bat-like, perhaps because of weakness of leg muscles. By 
10:30, feces were no longer enclosed in sacs at all. Jarring of their perch, now that 


the birds were out of the nest, no longer produced a freezing response. 


Observations of caged Black-capped Chickadees over the same period of 
developmen: detected no appreciable differences in the two species. 
PARENTAL CARE AND BEHAVIOR OF FLEDGLINGS 
When young birds have just fledged, the adults lead them away from the 
vicinity of the nest. The young may be taken to a distant part of the territory 
or even off it. The family group is subject to attacks from pairs which are 
still nesting, but the nesting pairs seem not to be particularly successful in 


their efforts to drive the family groups away. 

The adults seem to direct the movements of the young, perhaps by the use 
of whistled songs. At least, singing by both parents is frequent during the 
early fledgling period. When the group is disturbed by humans, the pair, 
particularly the male, scolds vigorously. Odum (19415) has described an 


injury-feigning display, similar to that of shore birds, performed by parent 
Black-capped Chickadees when the young gave the distress call. I have 
not seen this display in either species. The begging posture and notes of the 
young are identical to those of the adult female during the early part of the 
nesting cycle. Disturbances cause the adults to interrupt feeding of the young. 

Within a week after fledging, young are able to forage for themselves to 
some degree. They may be fed by the parents for another two weeks or so 
before the family group breaks up. 

The following comments are based on observations of four hand-reared 
Carolina Chickadees, but appear to apply equally well to a brood of Black- 
capped Chickadees which were studied in the laboratory during the same 
period of development. 

Ist day (day of fledging; 16 days after hatching). The young spend considerable time 
preening. It is difficult to induce begging. One bird took a piece of hamburger too 
big to swallow and put it under its foot in the manner of an adult. The birds drank 
water after being set on the rim of the container. By 6:57 pM all were asleep. Three 
slept sitting normally on a perch, but with breast feathers well-fluffed and head bent 
down. The fourth slept with its head under its wing from top and back in the manner 
of an adult. 

2nd day. General behavior was similar to the first day, but begging was more frequent. 
Mean weight 9.7 grams (9.5-10.1). 

3rd day. One bird grasped a piece of food too large for it strongly in one foot and 
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proceeded to eat it. Some of the birds will come to the observer for food. Some will 
pick up and eat small mealworms laid down beside them. None of the birds can land 
well on perches yet. Mean weight 10.0 grams (9.6-10.4). 

4th day. All were much wilder this day, perhaps because of the calls and actions of 
the adult Black-capped Chickadee in the adjoining cage. One young bird often begged 
from another, even though the second may have had no food. The birds appeared 
curious, pecking at their perches, their own or another bird’s feet, or their plumage. 

6th day. Mean weight 9.8 grams (9.7-10.1). 

7th day. This day all birds would fly down to pick up worms they had dropped. 
Also they would feed themselves from the container of worms when the observer was 
not present. Two birds gave a kind of sotto voce call, resembling somewhat the song 
of a White-eyed or Warbling Vireo (Vireo griseus or V. gilvus), but soft and not 
whistle-like. Begging is less frequent and also there is little sleeping during the day. 

10th day. One bird gave the dee-dee-dee general call note for the first time. This 
occurred when the observer had removed one of the two remaining birds to a different 


cage. Sun-bathing was observed in one bird. 


In both species I have found instances of what appeared to be re-nesting 
following some kind of interference with the first nesting. I have never found 
good evidence of second broods in either species. Odum (19426) in two 
seasons in New York detected one second brood in 10 nesting pairs of Black- 
capped Chickadees in a season cooler than usual and three second broods 


in 13 nesting pairs in a season warmer than usual. It seems clear that second 
broods are infrequent in both species. 


TIMING OF REPRODUCTIVE EVENTS 


The date of laying of the first egg was obtained from my own observa- 
tions, literature, and correspondence. In nearly every case, this date had to be 
established indirectly by allowing one day for each egg laid, 13 days for 
incubation, and 16 days for nest life. Approximations of first-egg dates were 
made from the following kinds of information: daily schedule of laying, date 
of fresh complete clutch, date of hatching, and date of leaving nest. The sample 
for Carolina Chickadees included 42 dates from 29.0 to 39.8° N. Lat., that for 
Black-capped Chickadees 27 dates from 39.8 to 46.0° N. Lat. The data were 
so variable that no firm conclusions could be reached, other than that both 
species tended to begin laying 32-42 days later for each degree of latitude 
northward. Using the best data from 38.5—40.5° N. Lat., the date for laying 
of the first egg ranged from 24 April to 15 May for Carolina Chickadees 
(N = 6) and 14 April to 20 May for Black-capped Chickadees (N = 9). 

Estimates of timing of other events in nesting can be obtained for either 
species as follows: excavation and nest building begins about 20 days previous 
to laying of the first egg; hatching occurs about 13 days after laying of the 
last egg; young leave the nest about 29 days after laying of the last egg; 
and young reach independence 45-55 days after laying of the last egg. 

The mean date of laying of the first egg for seven pairs of birds of the 
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Vandalia population (about 39° N. Lat.) was 19 April (median 25 April, 
range 8 April—2 May; six records for 1958, one for 1959). The earliest date 


of observed excavation was 27 March, the latest 17 April. 


MISCELLANEOUS ACTIVITIES 


Other than those already considered, activities engaged in by chickadees 
involve feeding, roosting, preening, resting, drinking, bathing, sun-bathing, 
and avoidance and scolding of enemies. Some of these are discussed else- 
where in this paper. In this section only preening, bathing, and sun-bathing 
will be considered. 

Preening appears not to differ appreciably in the three populations. The 
following observation was of a bird of the Vandalia population: 


(The bird) wiped bill, then preened around neck, letting wings lie rather limp. Then 
preened right wing, then scratched right side of head, leg coming up behind wing. Then 
preened right side of tail, spreading and raising it and pulling it to the right. Then 
preened around preen gland. These actions were then repeated on the left side in ap 
proximately the same order. Bird would wipe bill on limb occasionally. Bird then 
defecated and moved to a lower branch. It went through many of the same motions, 
scratching even more vigorously, then also preened around ventral apterium. Bird faced 
east, was in open, but was not in direct sun (there being none). 


Less extended observations of the bathing of Carolina Chickadees suggest 
that the actions are similar to those noted for the Black-capped Chickadee on 
19 November 1958: 


A chickadee which had been looking for food flew to ground at river’s edge, then flew 
to edge of water and, sitting in it, bathed. It stayed for about one minute and bathed 
by bending over and shaking head back and forth, at the same time spreading wings. 
Would pause several seconds between each bend-over. Finally flew up, fluffed feathers, 


flew further and began to preen. 


Odum (19426) has stated that in winter, when there was no open water, 
birds were observed “snow-bathing.” The birds would fly down to where the 
sun shone on the snow and would flutter around on the moist surface. There 
are no reported instances of snow-bathing in the Carolina Chickadee, per- 
haps because open water is nearly always present and snow rather infrequent 
over most of the range of this species. 

Sun-bathing appears not to be previously reported in Black-capped and 
Carolina Chickadees, but it occurs in both. I have seen it only in young 


birds, from five days after fledging to one or two months. The four ex- 


amples of sun-bathing observed, two in each species, all occurred on sunny 


days following one or more cloudy ones. The following description is for 
the Black-capped Chickadee, but the actions seem identical in the Carolina 


Chickadee. 
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On 26 June 1958 the bird perched at the top of cage about 1:00 PM in sun, spread 
one wing, then spread the other, then as it sat there, other feathers were ruffled and the 
head slowly fell forward (beak pointing down). At maximum intensity, the wings were 


spread, plumage lax, and right eye pointing teward sun. 


VOCALIZATIONS 


The following discussion is based on Odum’s (19426) analysis of the 


Black-capped Chickadee. 

Whistled song. This vocalization is similar in the two species, consisting 
of high-pitched clear whistles. The whistled song of the Carolina Chickadee 
is typically four-noted, fee-bee-febay. Nearly always when the song is heard 
at close quarters, the first and third notes are lisped, so that tsee-bee-tsebay is 
perhaps a closer rendering. Other transcriptions of it are sufee-subee (Bent, 
1946) and se-bee-se-bu (Tanner, 1952). The song is generally stated to be 
higher pitched than that of the Black-capped Chickadee, but I am not sure that 
this is true. Saunders (in Bent, 1946) observed that the second and fourth 
notes of the song are pitched about the same as the two notes of the Black- 
capped Chickadee, B and A or A and G in the highest octave of the piano, 
with the first and third notes higher or lower. A frequent version in Illinois 
is B-B flat-B-A. The quality of the song, particularly the first and third 
notes, differs from that of the Black-capped Chickadee in being thinner, lisped, 
and more tremulous. The phrasing is characteristic, with one or both of the 
first two notes drawn out and the last two rapidly given. 

Variations include three-noted songs which sound like fee-bee-feep and six- 
or more-noted songs, which may be fee-be-fee-be-fee-be or febay-febay-febay. 
These are given as occasional variants by birds which also sing the four-noted 
song. On the Big Muddy River south of Murphysboro (Jackson County), 
Illinois, many or all of the birds sing fee-be-febzz, the last syllable being much 
more buzzy or burred than is usually the case. 

In Black-capped Chickadees, the song is characteristically two-noted, fee- 
bee, pitched B-A or A-G. A variation of this song is three-noted, fee-be-bee 
or fee-bee-ee (Odum, 19426). Dawson and Bowles (1909) stated that P. a. 
occidentalis, in contrast to P. a. septentrionalis, sang a three- or four-noted 
song pitched C-C-C or C-C-C-A. Lumley (1934), in reporting a similar song, 
felt that it resulted from individuals imitating the song of the Mountain Chick- 
adee (P. gambeli). Bagg (1958) reported what appears to be a local varia- 
tion, in which birds of Martha’s Vineyard sang a monotonal two- or three- 
noted song. A similar song has been reported from the Gaspé Peninsula 
(Bagg, 1958) and in Ontario (Lawrence, in litt.). 

In the area around Vandalia, five apparent classes exist with regard to 
whistled songs: those which give only Carolina songs, those which give only 
Black-capped songs, those which give only songs outside the normal range 
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of variation of either species, those which give both unusual and Carolina 
songs, and those which give both unusual and Black-capped songs. Most of 
the unusual songs were of the general type fee-be-deekee-deekee, usually 
pitched B-A-BB-BB in the highest octave of the piano. Variations were fre- 
quent, including omission of the first portion (deek-ee-deek-ee-deek-ee) , varia- 
tions in length of the second portion, and changes in inflection or phrasing 
( fee-be-tswee-tsu ee, fee-be-deekit-deekit, fee-bee-deet-dee, see-bee see-beeseebee, 
fee-be-deup-deup). These vocalizations were given both by birds that gave 
only unusual whistled songs as well as those which gave Carolina or Black- 


capped songs. A second unusual song type may have been restricted to those 


which gave only unusual songs or those giving both unusual and Black-capped. 
This was of the general form fee-fee-deet-dee, usually pitched G flat-G flat-B-B 
or B-B-A-A. Two other unusual types of whistled songs were swee-towee- 
towee (and variations) and fee-a-be-fe-be. Neither of these was encountered 
more than a few times. 

In the contact zone of eastern Missouri, most of the vocalizations were of the 
fee-bee-deekee-deekee type. A variation of this, fee-deet-dee or fee-sbee-sbee- 
sbee, rarely heard at Vandalia was fairly frequent. Another type, not heard 
at Vandalia, was given by two birds in Missouri and could be written as /fee- 
bee-bay. It consisted of three notes each on a different pitch and given in no 
apparent order (high, medium, low; medium, low, high; etc.). It is possible 
that this may be a normal but rare vocalization of the Carolina Chickadee, for 
Saunders (in Bent, 1946) recorded it in that species. It is interesting that this 
song apparently duplicates one of the normal whistled songs of the Mountain 
Chickadee (see Saunders in Bent, 1946). 

The whistled song is generally given by the male. Juveniles may sing about 
the time of the post-juvenal molt. The annual trend in frequency of the 
whistled song suggests a connection with reproduction. The song is rarely 
given from October through January, but there is a sharp increase in Feb- 
ruary. The peak frequency is reached sometime in April—somewhere near 
the period of egg-laying—in Illinois. There is a gradual decline to October. 
with perhaps a slight recrudescence in late August or early September. Func- 
tions of the whistled song appear to be proclamation and defense of territory 
and maintenance of contact between members of a pair. In the second func- 
tion, it appears to be used at greater distances than the general call note. 

Signal song. The signal song is like the regular song, but much softer, of a 
rather ventriloqual quality, and often reduced by one note. It functions in 
announcing to the female the approach of the male to the nest. Signal songs 
of males of the Vandalia population tended to be soft, shortened versions of 
the fee-be-deekee-deekee whistled-song type (Examples: fee-bee-deet-dee, fee- 


ee- deek-ee, fee-deek-ee ). 
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General call note. The general call note is the chicka-dee-dee-dee call which 
gives the birds their name. Considerable variation exists in the number of 
dee’s and in the presence, absence, or repetition of the chicka portion. A 
high, hard ditdit-didit, somewhat resembling a call of the Downy Woodpecker, 
appears to be a variation of the general call note without special significance. 
Tanner (1952) has stated that the general call note is higher-pitched, thinner, 
and more rapidly given in the Carolina Chickadee, but | am often unable to 
distinguish the species on this basis. The call is used by both sexes to an- 
nounce the position of the calling bird to its mate or, in winter, to other 
members of the flock. 

Fighting and dominance notes. | have not been able to separate clearly the 
fighting note and the dominance note of Odum (1942a) for either species. 
The first Odum has described as a sputtery, high-pitched, beady chick-a-dee 
or chit-chit-chit given during spring conflicts between pairs and during the 
chasing and fighting phases of territorial defense. The second was described 
as a throaty che-lup or che-up-che which is given most often by aggressive 
males. The note was said to be a vocal threat used when birds come close to- 
gether or one bird chases another. 

As nearly as I can tell, a kind of falsetto chick-a-deep or chick-a-deep-chick- 
a-deep has been my rendition of the note that would correspond to the fight- 
ing note. A note I usually rendered as deedle-up appears to be the equivalent 
of the dominance note. These notes are similar and a variety of intermediates 
seem to exist. All of the notes are clearly related to aggressiveness. The 
connection between aggressiveness and courtship may be suggested by the 
fact that a male Carolina Chickadee gave the deedle-up note just before tread- 
ing its mate. 

Begging note. My most accurate transcription of this call is che-che- 
weweweup. The call is variable and difficult to syllabify. The note is given 
by young from just before fledging throughout their period of dependence and 
by the female of mated pairs from nest building through incubation and some- 
what beyond. At full intensity, the begging bird crouches and shivers its 
wings rapidly. 

In most cases, there appeared to be no difference in this call between the 
three populations. The female of one pair of Black-capped Chickadees, how- 
ever, began about the ninth day of incubation to give a beg call which I re- 
corded as chee-chip. This is similar to the version of the begging note re- 
ported by Odum (1942a): tee-ship or tee-chip-she. Other female Black- 


capped Chickadees gave the che-che-weweweup call throughout incubation. 
Other notes. Odum (1942a) also recognized for the Black-capped Chick- 

adee a scolding note, an alarm note, a contact note, a flight note, a warning 

note, and the hissing note of the snake display, all of which I have heard in 





eo CAROLINA CHICKADEE 369 
the Carolina Chickadee or in both species. All seem identical in form and 
function in the two species and in the Vandalia population. Other notes listed 
by Odum, I have either not heard or failed to recognize in the Carolina Chick- 
adee. Additional notes heard by me which appear not to be distinguished by 
Odum are the following: a ticket-ticket or dickit-dickit-dickit which appears 
to be used by both species before or after flock movements; the sotto voce 


song of young Carolina Chickadees fledged eight days. 
DAILY ACTIVITY 


The awakening time of chickadees of all three populations seems closely 
related to sunrise in females throughout the year and in both sexes during 
the winter. During the breeding season, however, males seem to awaken 
and become active 30 or more minutes before sunrise. The time of roosting 
is variable, with earlier roosting with respect to sunset being the rule in 
winter and perhaps early spring and on cloudy days. Roosting may be latest 
when a pair is feeding young in the nest. I have at that time found female 
Black-capped Chickadees active 16 minutes after sunset. By the time the 
female is roosting in the nest cavity, the male has begun retiring later as well 
as arising earlier than the female. The early morning period often is one of 
relatively frequent singing on the part of the male, but the twilight period is 
nearly silent. In Illinois, the period of activity for the male is about 15 hours 
during May and about 9 hours during January. For the female, it is some- 
what more than 14 hours during May and about 9 hours during January. 

WEIGHT 

In an analysis of weights of the two species of chickadees, four trends are 
noticeable. First, both species show a trend of increased weight from south 
to north. For example, the mean weight of male Black-capped Chickadees in 
Ohio (41.5° N. Lat.) from April to September appears to be about 11 grams 
(Baldwin and Kendeigh, 1938), whereas during the same period in Ontario 


(46° N. Lat.) males weigh more than 12 grams (Lawrence, 1958). A similar 


comparison can be made for Carolina Chickadees using weights from Illinois 


(Table 5) at an average latitude of about 38.5° N. Lat. where males in the 
winter average about 10.5 grams and females about 9.6 grams and weights 
from Ohio ( Nice, 1933) where males average 11.2 and females 10.1 grams. At 
the same latitude, Black-capped Chickadees appear to be slightly heavier than 
Carolina Chickadees. 

Within a species, males are considerably heavier than females (Table 5; 
see also Odum, 1943; Hartman, 1955: and Norris and Johnston, 1958). This 
difference diminishes during the egg-laying season. A fourth trend is sea- 
sonal, with birds being heavier in winter and spring, lighter in summer and 
fall (Lawrence, 1958; Odum, 1943). 
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TABLE 5 
Weicuts (IN GRAMS) OF CAROLINA CHICKADEES IN ILLINOIS 
(Averace LaTiTuDE ABourt 38.5°N.) 


Males Females 


Month - ? 
Number Mean + S.E. Number Mean + S.E. 


January . 10.8 + 0.25 6 9.7 + 0.25 
February 10.7 + 0.43 10.1 + 0.32 
March 10.4 + 0.34 10.1 + 0.34 
June - 10.0 

November 10.0 8.9 + 0.38 
December ¢ 10.1 + 0.02 9.7 + 0.18 





Besides varying with species, latitude, sex, and season, weight in the Black- 


capped Chickadee also varies with time of day, according to the data of 


Lawrence (1958). 
SUMMARY 


The life history of the Carolina Chickadee was studied from October 1954 to November 
1959. During the same period observations were made on Black-capped Chickadees and 
a population believed to be composed at least partly of hybrid birds. Most of the field 
work was in Illinois, with that for the presumed hybrid population confined mainly to 
the contact zone near Vandalia. 

The three populations were found to be similar or identical in most respects. In 
winter, chickadees of all three populations tend to occur in flocks, the mean size of 
which is three to four birds in Illinois. Home range size appears to be related to food 
supply and is on the order of 35 acres at the latitude of central Illinois. Chickadee 
flocks tend to occur in temporary feeding parties. In spring and fall these parties may 
include migrant warblers and vireos; in winter, the most frequent associates of chicka- 
dees are Tufted Titmice, Downy Woodpeckers, Golden-crowned Kinglets, and White- 
breasted Nuthatches. 

Pair formation apparently begins in the flock and is a gradual process. Members of 
a nesting pair tend to remain together during the winter and, if both survive, to nest 
together the following season. Excavation and even nest-building may be begun at 
several locations before the pair finally concentrates on the site which is actually used. 
Carolina and Black-capped Chickadees almost invariably excavate their own cavity, with 
both sexes participating. In the Vandalia population, excavation appeared nearly con- 
fined to the female. Nests in Illinois are usually of moss overlain by fine bark strips and 
lined with fur. Gathering of nesting materials and nest building is almost entirely by 
the female. Eggs are laid one each day in the morning. A geographical trend in clutch 
size exists, with Carolina Chickadees tending to have larger clutches at any given latitude 
than Black-capped Chickadees. Date of laying of first egg also varies geographically, 
tending to be 344-4% days later for each degree of latitude northward. 

Incubation is by the female and is begun with laying of the last or next to last egg. 
The incubation period appears to be about 13 days. Attentiveness is about 75 per cent 
for the Carolina and Black-capped Chickadees. Attentive periods in Illinois average 
about 15-20 minutes in length, inattentive periods 5-8. In the two species, the incubating 
female is fed by the male about two to three times per hour of attentiveness. During 
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inattentive periods the female gives a begging display and is fed repeatedly by the male. 
Among apparent abnormalities observed in the Vandalia population were a nearly com 
plete lack of on-the-nest feedings of the female by the male, initiation of incubation with 
the laying of the first or second egg (in one pair), and a low rate of hatching and 
fledging of young. 

Hatching of the complete clutch in all three populations requires about 12-24 hours. 
The percentage of time spent brooding is about the same as that spent incubating for 
the first three days after hatching; then there is a rapid decline until brooding is com- 
pletely discontinued about the 11th day. At first, feeding of nestlings is almost entirely 
by the male, but by the end of nest life, the female has assumed the greater share of 
this duty. Length of nest life is about 16 days. Development of young Carolina and 
Black-capped Chickadees studied in the laboratory from the 13th day on seemed essen- 
tially identical, as did the behavior of fledglings during the first 10 days after leaving 
the nest. By about 7 days after leaving the nest, young are able to forage for themselves 
to some degree, but may remain with the parents for another two weeks before the 
family group breaks up. 

The two species have an extensive and similar vocabulary. Small differences exist in 
the whistled song, the signal song, and to some degree the general call note. Many 
birds of the Vandalia population gave whistled songs and signal songs far outside the 
normal range of variation of the two parental species. 

Miscellaneous activities, such as preening, bathing, and sun-bathing, appear to be 
similar or identical in the three populations. The pattern of daily activity is similar, 
with awakening time related fairly closely to sunrise in the female. The male tends 
to arise earlier and retire later than the female in the breeding season. Within each 
species, weight varies with latitude, sex, season, and time of day. With other conditions 


equal, Carolina Chickadees appear to weigh slightly less than do Black-capped Chickadees. 
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NEW LIFE MEMBER 


G. Stuart Keith, Associate, Department of 
Birds, American Museum of Natural His- 
tory, is the newest Life Member of the Soci- 
ety. Mr. Keith received his Master of Arts 
Honors Degree in Classics at Oxford in 1955. 
His chief ornithological interests are in 
behavior, systematics, photography, and con- 
servation. His two papers have recently 
appeared in Natural History Magazine (“The 
Dances of the Japanese Crane”) and in 


Tori Magazine (“Winter Birds of Hokkaido, 


Japan”). He is also a member of the Lon- 
don Natural History Society, the Tori Soci- 


ety of Japan, the International Council for 


Bird Preservation, the AOU, and is at pres- 
ent a Director of the Alberta Wildlife 
Foundation. 

The achievement of which Mr. Keith is 
most proud is his breaking of Roger Peter- 
son’s record for the greatest number of birds 
seen in North America in a single year. Dr. 
Peterson saw 572 species in 1953, and Mr. 
Keith saw 594 in 1956. 





TAXONOMIC RELATIONSHIPS AMONG THE 
AMERICAN REDSTARTS 


KENNETH C. PARKES 


te recent years certain bird taxonomists have indulged in what might be 
described as a veritable orgy of genus-lumping. Small genera, particularly 
monotypic genera, must, it seems, be somehow combined with one another, 


or shoehorned into larger genera (see, for example, the footnote on Uropsila, 
Paynter, 1960:430). To some extent this is a healthy trend, as many bird 
families are undeniably oversplit. Much of the recent lumping, however, has 
a fundamental shortcoming; the authors make little or no effort to re-evaluate 
the composition of the currently accepted genera before simply emptying the 
contents of two bureau drawers into one. It is possible, indeed probable, that 
some of our genera as they now stand are composite and artificial, not 
reflecting actual relationships. The answer to such problems is not simple 
lumping, but rather redefinition of genera, with the generic lines drawn in 
different places. 

An excellent example is provided by the case history of the North American 
forest thrushes. Ridgway (1907:19, 35) pointed out many years ago the 
close relationship between the thrushes generally placed in the two genera 
Hylocichla and Catharus. Ripley (1952), in a paper which advocated merging 
a number of genera of thrushes, formally proposed the lumping of Hylocichla 
and Catharus under the latter name, but without any analytical study of the 
species currently placed in these two genera. This proposition had already 
been made in several unpublished theses dealing with regional avifaunas 
(Loetscher, 1941:664; Phillips, 1946:309; Parkes, 1952:384), also as a 
straight lumping of the two genera. After Ripley’s paper appeared, several 
other authors, still without any additional study, jumped on the bandwagon 
and used Catharus for the five North American species. It remained for 
Dilger (1956a, 19566) to illustrate the dangers of uncritical lumping by 
showing conclusively that “Hylocichla” as used by all previous authors was 
a composite assemblage, containing four species congeneric with Catharus 
and a superficially similar species (mustelina) barely separable from Turdus. 
The possibility of a parallel case in the family Parulidae will be suggested 
in the present paper. 

Many taxonomists are of the opinion that too many genera of wood 
warblers are admitted in current check-lists. This viewpoint was strongly 
expressed by Griscom (1957a:11), who stated, in reference to the large 
number of monotypic genera now recognized in the Parulidae, that “some- 
thing relatively radical should clearly be done.” He attempted to rectify 
this situation himself (Griscom, 1957b), reducing the number of genera of 
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Parulidae by eleven, although only five of the lumped genera were mono- 
typic. An additional six monotypic genera apparently defined all his attempts 
to combine them in some fashion. 

One of Griscom’s generic combinations included the birds to which Amer- 


icans have long misapplied the name “redstart” (which, like “robin” and 


“oriole,” properly belongs to an Old World group). These are currently 
divided between the two genera Setophaga (two species) and Myioborus 
(nine species). Griscom reverted to an earlier classification by combining 
these two groups (under the older name Setophaga), pointing out quite 
correctly that the only characters hitherto used to separate them have been 
relatively insignificant differences of proportion (Ridgway, 1902:722, 730). 
I should like to propose here that in the redstarts, as in the forest thrushes, 
simple lumping may not best reflect the true relationships. 

It appears to me that the genus Setophaga as now understood is a com- 
posite. I believe that the American Redstart, S. ruticilla (type species of the 
genus), is not only generically distinct from Myioborus (contra Griscom), 
but not even particularly closely related to the latter group of species. On 
the other hand, the Painted Redstart, picta, always placed in Setophaga with 
the northern bird, might better be included in Myioborus, from which it 
differs chiefly in having a white area on the wing. Presently available 
evidence for such a recombination includes the following points: 

(1) Sexual dimorphism in plumage color is striking in the American 
Redstart, absent in the Painted Redstart and in Myioborus. 

(2) The sooty juvenal plumage of the Painted Redstart resembles the 
homologous plumages of Myioborus much more closely than it does the 
juvenal plumage of the American Redstart. In addition, the juvenal plumage 
of the latter species is of exceptionally short duration; in a captive individual 
the first prebasic (“post-juvenal”) molt was well under way at 22 days of 
age (Petrides, 1943). Specimens illustrating this molt are very rare in 
collections, although the American Redstart is an abundant species. On the 
other hand, as well illustrated by museum skins, young Painted Redstarts 
and Myioborus are fully grown before the first body feathers of the first 
basic plumage appear. 

(3) The definitive plumage pattern of the Painted Redstart is very similar 
to that of some species of Myioborus; the American Redstart has in common 
only the large amount of black in the male (Fig. 1). 

(4) Both sexes of the Painted Redstart and of Myioborus attain their 
definitive plumage immediately following the juvenal plumage, whereas males 
of the American Redstart do not assume their definitive plumage until the 
second year. 

(5) The Painted Redstart is a Central American species that barely reaches 
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southwestern United States, conforming in general distribution with Myio- 
borus; the distribution of Setophaga ruticilla is decidedly northern. 

(6) The American Redstart always nests in trees or bushes, usually 10 to 
20 feet up, varying between several inches and about 70 feet. On the other 
hand, only one exceptional nest of the Painted Redstart has been reported 
as off the ground, the situations and materials ordinarily chosen by this 
species being precisely like those described for Myioborus (Bent, 1953; 
Skutch, 1954). 

(7) The “advertising” song of the American Redstart is short and wheezy, 
much like those of some species of Dendroica; that of the Painted Redstart 
is described as loud, ringing, wonderfully rich and mellow, the sort of 
adjectives also applied to the songs of Myioborus (see Skutch, in Bent, 
1953 :687 ). 

It is true that some of the differences between the American and Painted 
Redstarts cited above are those usually to be found in northern versus 
tropical wood warblers in general; in particular, the ground-nesting habit 
and lack of sexual dimorphism are typical of (but not universal in) tropical 
Parulidae. However, the total evidence thus far listed certainly suggests that 
the Painted Redstart is more closely related to Myioborus than to Setophaga 
ruticilla, If the differences exhibited by the American Redstart are to be 
brushed off as secondary developments by a northern representative of a 
tropical group, it would represent a unique distributional situation in the 
Parulidae. Other genera that include both northern and tropical species 
(Vermivora, Dendroica) are predominately northern in distribution, with 
relatively few tropical representatives. An apparent exception is Geothlypis, 
but in that genus the northern representative trichas differs little from the 
tropical forms, which all display the “northern” character of sexual dimor- 
phism. The genus Parula includes only a single widely distributed super- 
species consisting of two or three species, the northern form closely resembling 
the tropical species. 

The resemblances between the American Redstart and the Painted Redstart 
are predominantly in those characters directly associated with the flycatching 
habit (for instance, broad bill and elongated rictal bristles), and can be 
attributed to convergence. The American Redstart would thus represent an 
independently evolved flycatching-adapted offshoot of a group of wood war- 
blers other than that which gave rise to Myioborus and the Painted Redstart. 
It is my opinion that Setophaga ruticilla finds its closest living relatives in 
the predominantly North American genus Dendroica. Its nest and its vocaliza- 
tions are strongly reminiscent of those of such species of Dendroica as the 
Yellow Warbler, D. petechia. The color and pattern of both the juvenal and 


definitive plumages of ruticilla find near counterparts in Dendroica. | call 
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particular attention to the resemblance of both sexes of Setophaga ruticilla 
to the Black-throated Blue Warbler, Dendroica caerulescens. Saturation to 
black of the dorsal pigmentation of males of the latter species (already sug- 
gested in the race cairnsi) plus the addition of orange to the white spots on 
tail, wings, and sides of breast, would produce a passable redstart pattern 
(Fig. 1). I certainly do not wish to imply that I believe the American Redstart 
to be an offshoot of the Black-throated Blue Warbler, but merely to show that 
the plumage pattern of the former, at first glance so distinctive, is not incom- 
patible with a Dendroica or Dendroica-like ancestry. 

In summary, then, I suggest that the genus Setophaga as presently under- 
stood is an artificial one, the resemblance between the two species being due 
to convergence. One species, the Painted Redstart, is probably best placed 
in Myioborus; the American Redstart may be allowed to stand in a mono- 
typic genus, but placed near Dendroica. 

These conjectures, of course, are not represented as being the last word. 
However, since some of the ideas incorporated in the present paper were 
presented at the symposium on Parulidae organized by George M. Sutton at 
the 1959 meeting of the Wilson Ornithological Society, other workers have 
begun to turn up evidence bearing on redstart relationships. I am indebted 
to Stephen W. Eaton for calling my attention to the findings of Osterhaus 
(1960), who compared the pelvic skeletal appendages of five genera of wood 
warblers. She found virtually no difference between those of Setophaga 
ruticilla and Dendroica virens, although these two species differ in feeding 
habits. Of perhaps even greater significance, the agonistic behavior of the 
American Redstart has been found to be strikingly similar to at least one 
species of Dendroica, the Chestnut-sided Warbler (D. pensylvanica) (Milli- 
cent S. Ficken, pers. comm.). I shall certainly not be surprised if additional 
studies, based on a variety of anatomical, behavioral, distributional and other 


data, confirm the relationships suggested here. 
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GENERAL NOTES 


Colors of Stomach Linings of Certain Passerines.—In the fall of 1957 I examined 
several hundred bird specimens which had been killed in nocturnal migration at a tele- 
vision tower near Aiken, Aiken County, South Carolina. From these birds various kinds of 
mensural data were obtained, including quantitative estimates of color of stomach (giz- 
zard) linings of 90 specimens representing 39 passerine species. None of the stomachs 
contained food. The stomach linings, which were flattened, stretched somewhat, and 
blotted until almost dry, were compared with color tabs on Munsell charts (Munsell 
Color Co., Inc., Baltimore). Color determinations were made in terms of hue (the name 
of a color, as red, yellow-red, yellow, etc.), value (the amount of light in a color), and 
chroma (the degree of strength, or intensity, in a color). A particular color reading (such 
as that for a Black-and-white Warbler) is as follows: 5 YR 4.7/6, the three numerical 
values referring, respectively, to hue, value, and chroma. Quantitative readings such as 
this, involving three color dimensions, were converted into color names through use of 
overlay charts based on the Munsell system (Kelly and Judd, 1955. The ISCC-NBS 
Method of Designating Colors and a Dictionary of Color Names, Natl. Bureau of Standards 
Circular 553). Names applying to the specimens in question appear in Tables 1 and 2. 
Here the sequence of names is based on the sequence of hues, which range from “R” o1 
reddish hues to “Y” or yellowish ones in the first table, and from “P” or purplish hues 
to “YR” or yellow-red ones in the second. For full descriptions of the Munsell color 
system, see Cooper (1941. Munsell Manual of Color, Munsell Color Co., Inc., Baltimore) 
or Kelly and Judd (op. cit.). For an example of a study in which this system is employed, 
see Bowers (Syst. Zool., 5: 147 — 160 + 182, 1956). 

The data on stomach-lining color for members of the wood warbler family, Parulidae, 
and the family of sparrowlike birds, Fringillidae (Table 1), are rather similar as far as 
range of hues is concerned. The hue class containing the greatest number of determina- 
tions for the parulids is in the neighborhood of 4YR, where the red component is a little 
greater than the yellow component. For this group the most prevalent color is “strong 
brown,” with “brownish orange” ranking second. In the sample of fringillids the yellow 
component tends to exceed the red, the hue class having the greatest number of determina- 
tions being approximately 8 YR. Here “strong yellowish brown” is the most frequent 
color, with “brownish orange,” again, ranking second. Considerable intraspecific variabil- 
ity is suggested by the tables. It is possible that some of the stomach linings were stained 
by previously ingested food, but it is doubtful that this contributed appreciably to the 
variability in either the warblers or the sparrows. 

A much greater amplitude of hue readings was obtained from the several passerine 
species included in Table 2. Intraspecific variability again is marked. Whether the dis- 
tinctly purplish colors found in the Catbird and the species of thrush are natural or are 
due to food staining is uncertain. There was no evidence of staining of other parts of 
the alimentary tract. In Table 2, as in Table 1, it is evident that much larger series of 
colorimetric readings of this sort will be necessary before one can ascertain whether some 
of the interspecific differences are statistically significant. Large series for particular 
species would also reveal whether hues, values, and chromas exhibit normal distributions. 
If the distributions should prove normal, it would seem that food-staining effects would 
be of little or no consequence. If they should prove non-normal (as suggested by the 
three color readings from Swainson’s Thrushes, one being light brown and two grayish 
purple), food staining might be part of the explanation. At this point, however, we can- 
not rule out the possibility that stomach-lining color variation (and perhaps even 
dichromatism) is genetically determined. Other questions suggest themselves. For ex- 
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TABLE 1 


Cotors oF Stomacu Linincs oF ParuLips AND FRINGILLIDS 


Mean hue readings 


(10.0 R) 
(2.5 YR) 
(4.1 YR) 
(4.8 YR) 
(5.0 YR) 
(8.4 YR) 
8.9 YR) 
(10.0 YR) 
(10.0 YR) 


Color names 


Moderate orange yellow 


Light yellowish pink 
Strong yellowish brown 
Dark yellowish brown 


Dark orange yellow 


Moderate brown 
Moderate orange 


Dark reddish brown 
Brownish orange 


Deep orange 


Moderate reddish brown 
Strong brown 


PARULIDAE 
Black-and-white Warbler 
Tennessee Warbler 
Orange-crowned Warbler 
Nashville Warbler 
Parula Warbler 
Cape May Warbler 
Black-throated Blue Warbler 
Myrtle Warbler 
Black-throated Green Warbler 
Chestnut-sided Warbler 


Bay-breasted Warbler 
Blackpoll Warbler 


Prairie Warbler 


Ovenbird 
Connecticut Warbler 
Yellowthroat 
Hooded Warbler 
Canada Warbler 
American Redstart 
FRINGILLIDAE 
Cardinal 
Indigo Bunting 
Grasshopper Sparrow 
Henslow’s Sparrow 
Vesper Sparrow 
Slate-colored Junco 
Chipping Sparrow 
Field Sparrow 
Swamp Sparrow 
Song Sparrow 


Moderate olive brown 


Light olive brown 


Dark grayish yellow 





+ In Tables 1 and 2, asterisks indicate single records; numbers, more than one record. 
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TABLE 2 


Cotors oF SToMACH LININGS OF SEVERAL PASSERINE SPECIES 


Mean hue readings 


(10.0 RP) 


0 YR) 
(5.0 YR) 
(10.0 YR) 


(10.0 P) 


(5 


Color names 


moderate reddish brown (10.0 R) 


ark grayish red 


dark gray 


brown 
Moderate yellowish 


Dark reddish purple 
Dark purplish red 
Dark grayish reddish 
Light reddish brown; 


Grayish purple; 
Blackish purple 
Strong brown 


Grayish red; 
Light brown 


Dark purple 


Traill’s Flycatcher 
Least Flycatcher 
Catbird 

Wood Thrush 

Hermit Thrush 
Swainson’s Thrush 
Gray-cheeked Thrush 
Ruby-crowned Kinglet 
Solitary Vireo 
Red-eyed Vireo 





ample, are there groups of birds in which plumage color and stomach-lining color tend 


to show concordance or positive correlation? No such correlation is suggested by data 
here tabulated. 

In the Munsell system, color values range from very dark (1 = almost black) to very 
light (9 = almost white), with gradations (2 through 8) in between. Thus, the higher 
the value, the lighter the color. Values of stomach-lining colors of the parulid group range 
from 3 to 5.3, averaging 4.1. Values for the fringillids are a little higher, ranging from 
3.3 to 6.7 and averaging 5. Those for the mixed group of passerines, mostly thrushes, 
range from 0.7 to 5.7, averaging 3.7. The fact that dark colors are rather more prevalent 
in the last-mentioned group is indicated not only by these figures but also by the color 
names in Table 2. As to chroma or brightness, the duller colors in the Munsell system are 
designated by smaller numbers (2, 4, etc.), the brighter by larger numbers (up to 12 or 
14 for certain hues). Chromas for the series of parulids range from 3 to 10, averaging 
6.3. Those for the fringillids extend from 3 to 9, averaging 7.4. Hence they tend to be 
a little brighter than the chromas for the warblers. Chromas for the mixed group of 
passerines range from 1 to 11; they average 4.7, tending to be duller than those for either 
the warblers or the sparrows. In this mixed group low chroma readings (from 1 to 3) 
pertain to the more or less dark purplish colors. 

To sum up: stomach-lining colors of samples of the Parulidae (34 specimens of 19 
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species) and Fringillidae (32 specimens of 10 species) were appraised quantitatively with 
the aid of Munsell Color Charts. There was marked intraspecific variability. The 
parulids tended toward “strong brown,” the fringillids toward “strong yellowish brown.” 
The parulids’ colors averaged a little darker and duller than those of the fringillids. 
Several thrushes and other passerines had purplish stomach linings, these averaging 
darker and duller than those of either the warblers or the sparrows. Several questions 
(for example: Are food-staining effects important?) are raised by this preliminary study. 

Rosert A. Norris, University of Georgia Ecological Studies, AEC Savannah River 
Plant area, Aiken, South Carolina. Present address: 427 Eureka Street, San Francisco 
14, California, 28 October 1960. 


Purple Sandpiper in Michigan.—The Purple Sandpiper (£rolia maritima) has appar- 
ently not been taken in Michigan. In Wisconsin (Schorger, Passenger Pigeon, 1948 : 147) 
only two specimens have been recorded; in Illinois, two specimens (7 November 1871 and 


June 1895) seem to be all that have been taken; and in Indiana there is as yet no 
specimen, but movies have been taken of one individual along Lake Michigan at Michi- 
gan City by C. T. Clark (Keller, Ind. Aud. Quarterly, 1958 : 18). The earliest sight record 
at the Michigan City breakwater was 12 November (1950), and the latest, 6 February 
(1954). 

Margaret D. Elliott (Jack-Pine Warbler, 1949 : 60-61) gave several sight records for 
Pere Marquette Park, Lake Michigan, Muskegon, Michigan, December 1939; 15 December 
1940; 18 December 1942; 23 December 1944; and 17 December 1947; then on 9 January 
1949. On 26 December 1954, G. M. Wickstrom and Peter Hovingh, Jr., observed another, 
and Wickstrom observed others on 2 January 1955 and 7 April 1957 at Muskegon. On 1 
January 1960, William Freeman observed two at Muskegon, and on 3 January 1960, 
Freeman, Clara Walkinshaw, and I observed two which flew immediately up the Muskegon 
Lake—Lake Michigan channel out of sight. 

Clara Walkinshaw and I returned the morning of 10 December 1960 to the same spot 
and almost immediately found and collected a Purple Sandpiper from a small pile of 
rocks along the Lake Michigan shore. The bird proved to be a female. Her weight 
was 70.9 grams. The wing measured 130 mm.; tail, 67 mm.; tarsus, 23.1 mm.; exposed 
culmen, 33.2 mm. The legs and feet were strong yellowish, as was the tomium. The eye 
was very dark. The specimen is now in the University of Michigan Museum of Zoology. 

Lawrence H. WaLkinsHaw, 819 North Ave., Battle Creek, Michigan, 20 December 1960. 


Flamingo in Michigan.—On 16 August 1959, a report came that a flamingo was 
located on the farms of Arah Pullman and Frank Tillman in Sections 2] and 28, Burling- 
ton Township, Calhoun County, Michigan (T4S, R7W). We made several trips to see 
this bird and found that it was apparently an American Flamingo (Phoenicopterus ruber) 
from its general rich pink color. It was a full-winged bird, and on the morning of 19 
August it flew about a mile from us then returned to feed again in typical flamingo 
fashion, swinging its bill back and forth in the shallow water. This bird remained into 
late September then disappeared. 

The area where it fed regularly was a pit from which marl had been removed. It had 
areas of both shallow and deep water, but the bird fed and roosted in the shallow areas. 
—WituiaM A. Dyer, Union City, Michigan, and Lawrence H. Watkinsuaw, 819 North 
Ave., Battle Creek, Michigan, 9 November 1960. 
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Observation of White-necked Raven on Galveston Island, Texas.—On 3 April 
1960, Victor L. Emanuel, Steve Williams, Trevor B. Feltner, Dudley Deaver, and 
I observed a White-necked Raven (Corvus cryptoleucus) on Galveston Island. The bird 
was found four miles west of the intersection of Termini Road and Stewart Road, on 
the western end of the island. 

We were proceeding west on Stewart Road at 2:15 pm and passed a black bird which 
was standing on the left shoulder of the road. Expecting a Common Crow (C. 
brachyrhynchos), which is unusual on the island, we stopped approximately 50 yards 
beyond. Feltner and Deaver were following and stopped closer to the bird. As the 
cars came to a halt the bird flushed and spiraled upward in the strong wind coming 
from the Gulf of Mexico. At this time the bird was 150 yards from the Gulf. 

All five members of the party were able to study the bird for several minutes through 
8 x 40 and 9 xX 35 binoculars and spotting scopes. The bird was the size of a Common 
Crow but the broad tail and large beak separated it from this species. The tail was 
decidedly broader in the middle than at the tip. As the bird flew upward and toward 
the southwest, it alternately flapped and soared. This flight pattern continued until 
we lost sight of the bird approximately four minutes after it had been discovered. 

We did not hear the bird call and were not able to see the white on the bases of 
the feathers of the neck, but a combination of characteristics involving size, flight 
pattern, tail, and beak left no doubt that it was a White-necked Raven—the first record 
for the Upper Gulf Coast of Texas. 

There are several spring records of this species for the vicinity of Rockport, on the 
Central Coast of Texas.—Cart H. Arxen III, 3767 Georgetown, Houston 5, Texas, 26 
August 1960. 


Age variation and time of migration in Swainson’s and Gray-cheeked Thrushes. 

On 8 October 1959, Harold Wing found a total of 268 birds of 29 species dead near 
a TV transmitting tower at Onondaga, Ingham County, Michigan. These birds were 
given in the flesh to the University of Michigan Museum of Zoology. They all appeared 
to have been freshly killed, presumably by flying into the tower when attracted by 
red lights at night (Cochran and Graber, 1958. Wilson Bull., 70:378-380). The bulk 
of this more or less random sample of nocturnal migrants consisted of 73 Swainson’s 
Thrushes (Hylocichla ustulata) and 99 Gray-cheeked Thrushes (H. minima). Measuring 
wing lengths, tail lengths, and bill lengths and comparing the birds with identified speci- 
mens in the Museum of Zoology collection indicated that they represented the subspecies 
usually occurring in Michigan, H. u. swainsoni and H. m. minima. 

Published U.S. Weather Bureau data and weather records from airports at Battle Creek, 
Lansing, Jackson, Willow Run, and Detroit, all stations within 100 miles of Onondaga, 
indicated a low ceiling with fog or drizzle at Onondaga beginning between 2300 and 
midnight on the night of 7-8 October and continuing for several hours. The absence of 
recognizable, undigested food remains in gizzards of all but four birds (beetle elytra and 
ants’ wings in Gray-cheeked Thrushes) may have indicated that these diurnal and 
crepuscular feeders were not killed until at least a few hours after sunset, allowing 
time for digestion. Probably more generalizations about time of migration during the 
hours of the night in passerines have been drawn from observations of Hylocichla thrushes 
than from any other North American genus. Ball (1952. Peabody Mus. Nat. Hist. Bull. 
No. 7) and Graber and Cochran (1959. Wilson Bull., 71:220—-235) heard more call notes 
in the predawn hours than at other times, but this may mean that thrushes call more 
at that time, rather than that more thrushes are actually flying at that time (Lowery 
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and Newman, 1955. Jn “Recent Studies in Avian Biology,” pp. 238-263; Vieugel, 1960. 
Auk, 77:10-18). Lowery (1951. Univ. Kansas Publ. Mus. Nat. Hist., 3:361-472) observed 
by watching the face of the moon that the peak of numbers of small migrants came 
between 2300 and midnight. Probably most thrushes killed at Onondaga were killed 
during the hour that the ceiling dropped from 2,000 feet to 700 feet (Lansing data), 
the hour before midnight. The fog and drizzle after midnight noted for Lansing and 
Jackson stations north and south of Onondaga probably grounded most low-flying night 
migrants. The weather records and empty gizzards suggest that Hylocichla thrushes do 
follow the peak of migration at about 2300 as observed by Lowery. 

At Southfield, Oakland County, Michigan, I looked for dead birds at two TV trans- 
mitting towers on the morning of 8 October but found only one, a male Golden-crowned 
Kinglet (Regulus calendula). Southfield is within 30 miles of the Willow Run and 
Detroit Metropolitan Airports; hourly weather records from these stations show the 


drop in ceiling to have occurred during the night between midnight and 0200. The 


peak of migation for the night may have been over by that time, although differences 
in night migration routes across the state might also account for the difference in the 
number of migrants killed. 

It is generally recognized that the single layer of bone forming the skull of newly 
fledged passerines is strengthened during the first year of life by the formation of a 
second, connected layer of bone. In the House Sparrow (Passer domesticus) this 
ossifying, or double layering, process is complete after about 180 days (Nero, 1951. 
Wilson Bull., 63:84-88). In the thrushes the last area to become double layered (except 
for persistent, clear oval “windows” along the midline above the foramen magnum) was 
an oval area on either side of the midline in the posterior half of the frontal region. In 
thrushes this last area to ossify is slightly posterior to the corresponding site in House 
Sparrows. The sample of Hylocichla thrushes indicated that some individuals do not 
develop the complete double layering within a year and possibly never fully ossify. Two 
skeletons of H. ustulata collected in April in Costa Rica (UMMZ 153,287 and UMMZ 
153,288) had oval, single-layered areas in these locations. Another skeleton (UMMZ 
72,241) taken in Michigan in May had unossified areas 5.0 by 2.8 mm. in these locations. 
Finally, four H. ustulata in the present 8 October sample had a pair of oval, single- 
layered areas symmetrically located near the posterior margin of the frontal area; 
these were about 2 by 3 mm. No other thrush skulls in the sample were over three-fourths 
double-layered in the dorsal aspect of the skull. There was no visible bursa in one of 
the four thrushes, although I did find a bursa in 8 of 11 immatures; I did not examine 
the other three birds with nearly-ossified skulls for presence of a bursa. The plumage of 
the four was adult; I found no spotted or streaked coverts, and under the microscope 
the upper and lower wing coverts were close-webbed, adult feathers rather than loose- 
webbed, juvenal feathers. These adult characteristics together with the series of the 
three incompletely ossified, spring-collected thrushes indicate that some individuals 
do not ossify completely within a year. 

The degree of retention of juvenal feathers was even more variable in thrushes. Banders 
(e.g., Middleton, 1958. Ebba News, 21:65-66) have systematically identified Hylocichla 
thrushes with no spotted or streaked juvenal wing coverts (usually retained at the 
postjuvenal, premigratory fall molt) as adults, following Dwight’s (1900. Ann. N.Y. Acad. 
Sci., 13:73-360) description of molt sequences. Dwight recognized the presence of “pre- 
cocious individuals,” but generalized that in both thrush species the postjuvenal molt 
involves “the body plumage, the lesser coverts and not the rest of the wings nor the tail.” 
The TV tower sample indicated a variability among first-year birds. Not all immatures 
had spotted wing coverts, and those that did (most did) had different numbers of juvenal 
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feathers retained. Using the characters of the presence of spotted, streaked, or otherwise 
marked or loose-webbed upper coverts and body feathers and degree of wear of flight 
feathers, I was able to age correctly all adult (10 male, 19 female) H. ustulata, but only 
18 of 20 first-year males and 15 of 22 first-year females. Similarly I aged correctly all 
adult (29 male, 24 female) H. minima, but only 13 of 17 first-year males and 25 of 26 
first-year females. I repeated these attempts with the same results. Others in the 
Museum of Zoology had the same experience with this sample. Because of this con- 
siderable variation in retention of juvenal plumage, it would be desirable for banders 
to check age by skull ossification on live birds as described by Miller (1946. Bird- 
banding, 17:33-35) as well as by plumage. 

I would like to thank N. L. Ford, F. B. Gill, H. B. Tordoff, and L. L. Wolf for 
advice in this study. The article was written while I was attending the University of 
California with support from the National Science Foundation.—Ropert B. Payne, 
University of Michigan Museum of Zoology, Ann Arbor, Michigan, 2 October 1960. 


Foot-stirring in the Green Heron.—Dr. A. J. Meyerriecks’ article on Foot-stirring 
behavior in Herons (1959. Wilson Bull., 71:153-158) describes this method of feeding in 
three North American herons (Snowy Egret, Reddish Egret, Louisiana Heron). A compara- 
tive behavior chart (“A summary of existing knowledge of the displays and related activities 
of ten North American Herons”) in his more recent publication, “Comparative Breeding 
Behavior of Four Species of North American Herons” (Pub/. of Nuttall Ornith. Club, No. 
2), lists only these same three species as known to engage in this type of feeding behavior. 
On page 8 in this publication, he relates that the feeding behavior of the Green Heron 
(Butorides virescens) is primarily of two types: Stand and Wait, and Wade or Walk slowly. 
In the light of these two articles the following observation may be of interest. 

In the summer of 1954, while taking 16 mm films of Killdeer and Spotted Sandpipers in 
the shallow water of Fall Creek behind my home in Etna, New York, I noticed a Green Heron 
perched on a stone just above the surface of the water. With the 150 mm lens I was able to 
get a fairly large image, and started the camera as the heron stepped off the rock into the 
water. I recorded it on film as he stirred the water several times with his right foot, and 
shortly thereafter seized and ate what appeared to be a crustacean. Dr. Meyerriecks reports 
to me (pers. comm.) that an extensive search of the literature has failed to turn up a pub- 
lished reference to foot-stirring in the Green Heron, nor has he observed it himself in many 
hundreds of hours of watching this species. The little section of film footage I made is 
included in a lecture film of mine which has been shown to many audiences. Evidently this 
type of feeding behavior, while far rarer than other types, does occur at times in the Green 
Heron.—Satty F. Hoyt, Laboratory of Ornithology, Cornell University, Ithaca, New York, 
29 July 1960. 


Nest-building movements performed by juvenal Song Sparrow.—There have 
been several accounts recently in the literature of nest-building movements performed 
by juvenal birds. Dilger described such an activity in a juvenal Swainson’s Thrush 
(Hylocichla ustulata) (1956. Wilson Bull., 68:157-158). I have recently observed a 
similar performance in a fringillid. 

On 10 September 1960, I watched a juvenal Song Sparrow (Melospiza melodia) feeding 
on the ground under my window. In a flower bed which was soft from rains, and where 
the soil was mixed with husks of sunflower seeds so that it was light and porous, my 
dog had left several rather deep footprints. The immature sparrow settled itself in 





December 1961 GENERAL NOTES 387 


Vol. 73, No. 4 


one of these footprints and performed somwhat awkward but very recognizable nest- 
building movements, kicking back with the feet and pressing the breast against the 
side of the depression in a “smoothing” motion. The bird also picked up a small piece 
of dried grass and tucked it beneath the body. 

This observation lends support to Dilger’s statement that “the innate releasing 
mechanisms responsible for reacting to nest-building stimuli must be present at an 
early age.”"—Satiy F. Hoyt, Laboratory of Ornithology, Cornell University, Ithaca, Neu 
York, 19 October 1960. 


Notes on nesting of the Caracara.—Bent (1938. U.S. Nat. Mus. Bull., 170 
(2) :127-135) listed the range of the Caracara (Caracara cheriway) in central Texas 
as Sheffield, San Angelo, Mason, Waco, and probably Houston. While working in 
Brazoria County, Texas, I had occasion to observe the nesting success of this interesting 
bird each year from 1955 through 1959. The location of the nesting site was 1 mile south 
of Danberry, Brazoria County, Texas. Danberry is 43 miles south of Houston. The general 
agriculture of the area is rice farming and cattle grazing. 

The birds were seen each year close to the same nesting site in late January. They are 
known to nest earlier in Florida and south Texas. However, waterfowl hunting is common 
in this area and shooting may keep these shy birds away until the waterfowl season closes. 

The nest was located about 15 feet high in a clump of live oak trees (Quercus 
virginiana), a common nesting plant for the caracara. The clump of trees was in an 


open pasture surrounded by rice fields. Its location enabled the birds to view the 


surrounding country with ease. The birds were observed at a distance, for they flush 
while the intruder is some distance away. Only the sentinel bird would be seen during 
the period they were incubating. The family group was seen in June but the nest itself 
was not examined during the nesting season because the landowner had asked that it 
not be disturbed. 

Because the family group remained together in the general vicinity of the nest for 
some time after the young left it, the nesting success was easy to determine. Two young 
were raised each year in 1955, 1956, 1957, and 1959. Only one young bird was raised 
in 1958. The family could be seen until late June or July. It would then leave the 
area and would not be seen again until the nesting pair returned in January of the 
following year. The young evidently left the area for good, for none of them was 
seen again.—OLan W. Ditton, Jr., Soil Conservation Service, Ithaca, New York, 1 
November 1960. 


Distraction display of the Common Gallinule.—Common Gallinules (Gallinula 
chloropus) at Lake Alice, University of Florida Campus, Gainesville, Florida, most 
commonly build platform nests on small floating islands, but sometimes build floating 
nests in water pennywort (Hydrocotyle umbellata). Alexander Sprunt, Jr. (Bent, 1926. 
U.S. Nat. Mus. Bull., 135: 349 pp.) describes the reaction of incubating birds to his 
presence at the nest: “... the adults within a few feet of me while photographing the 
nest and examining the eggs. . . .” He comments on the “utter unconcern on the part 
of the bird. Walking about . . . picking up food . . . within 6 and 8 feet . . . they 
stroll about as if there was no enemy .. . within miles.” Although this behavior is 
well recorded, I have not seen it at Lake Alice. 

Two types of behavior are exhibited by Common Gallinules when they are flushed from 
their nests at Lake Alice. Most of the birds walk or spatter rapidly away from the 


immediate nest site and do not return until the intruder leaves. Some _ individuals 
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exhibit an unusual distraction display from nearby floating pennywort or in very shallow 
water. They retreat 20 to 30 feet from the nest, face the intruder, half extend both wings, 
and stamp their feet alternately on the water. The alternate stamping of the feet results 
in much splashing and in general creates a noisy disturbance. The wing extension 
more than doubles the bird’s apparent bulk. Kuk calls are given during the display 
and while the bird moves about between displays. One bird which was observed daily 
during the 1960 season performed on low, horizontal limbs of nearby willow (Salix sp.) 
when a combination of pennywort growth and high water level made the display impossible 
at its usual locale. The display lost much of its effectiveness, but the slapping on the 
bark was still distinctly audible at more than 30 feet. Some stamping was done using 
alternate feet, but the bird appeared to have some difficulty maintaining its perch, and 
most of the stamping was done repetitively with one foot. Although this stamping was 
done with the right foot, it was probably because the left foot was at a slightly higher 
elevation rather than because of any “footedness” on the part of the bird. 

These observations clarify a discrepancy in the literature. Bent leaves the impression 


that incubating birds respond by moving a very few feet away and otherwise ignoring 
the intruder. Miller (1946. Cassinia, 36:14) describes what must be this same distraction 


display, “. . . jumped about excitedly. She splashed and displayed upon the water 


and pecked frequently at the duck weed which covered her. Her cries . . . attracted 
her mate. . . . He behaved just as excitedly, as he jumped up and down on the water 
feigning a broken wing.” Miller labels this injury feigning. Gullion (1952. Wilson Bull., 
64:83-93) refers to Miller’s work. He concludes that the elements of this display 


closely resemble churning and swanning by the American Coot (Fulica americana). 


Churning is a displacement activity in which the coot backpaddles so rapidly that it 
lifts its body out of the water. Swanning, partial extension and arching of the wings, 
is used in nest defense. Swanning in the American Coot resembles wing extension in 
the Common Gallinule. Stamping in the gallinule is not the same thing as churning 
in the coot. These coot and gallinule displays do have some elements in common, but 
they play different roles in the behavior patterns of these two birds. Gullion was 
correct in questioning the classification of these gallinule displays by Miller as injury 
feigning. The gallinule’s partial wing extension crudely resembles the familiar broken- 
wing feint, but apparently only serves the function of increasing apparent bulk. The 
total display makes the adult bird more conspicuous, and it should be considered a 
distraction display—Donatp A. Jenni, Department of Biology, University of Florida, 


Gainesville, Florida, 2 November 1960. 


A Hoary Redpoll specimen for New Jersey.—During the winter of 1959-1960, there 
was a major invasion of Common Redpolls (Acanthis flammea) in the northeast, the 
fourth such occurrence in the United States in the past 14 years (Audubon Field Notes, 
14:284). Hoary Redpolls (A. hornemanni) were frequently reported in the flocks of 
Common Redpolls, several “lighter” redpolls being reported from the New York City 
region and Hunterdon County, New Jersey. 

On 1 April 1960, I noticed one pale individual in a flock of 14 redpolls at a feeding 
station in West Englewood, Bergen County, New Jersey. It was frequently involved in 
threat displays and chase flights with other members of the flock. The bird was taken 
as a specimen and subsequently identified as Acanthis hornemanni exilipes by Harrison B. 
Tordoff. The specimen has been deposited in The University of Michigan Museum of 
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Zoology (UMMZ 155,143). It was a male with small testes and a moderate amount of 
body fat. Slight molt was noted on the back and on the throat. The wing measured 
71.2 mm., the exposed culmen 6.1 mm. 

This appears to be the first specimen record for New Jersey and the only recent 
specimen for the New York City region — one was taken in the Bronx in 1888 by Dwight 
(Cruickshank, “Birds Around New York City,” 1942:441).—Frankx B. Gu, The Uni 
versity of Michigan Museum of Zoology, Ann Arbor, Michigan, 3 November 1960. 


Three new birds for the Mississippi list.—I can find no reference reporting the 
Black-necked Stilt (Himantopus mexicanus), Mottled Duck (Anas fulvigula maculosa), 
or Cattle Egret (Bubulcus ibis) as having been collected in Mississippi. Recent collection 
of these three species seems noteworthy. 

CatrLte Ecret.—On 29 May 1960 I found two of these egrets in a cow pasture near 
the coast 4 miles east of Pascagoula (Jackson County). One was collected. During the 
summer, several others of this species were seen at various points along Mississippi's 
coast. Sterling G. Clawson, Mississippi Game and Fish Commission Biologist, took a 
young specimen at Claiborne (Hancock County) on 8 September 1960. 

Morttep Ducx.—The fresh and brackish marshes of western Hancock County held 
a sizable population of these ducks during the summer of 1960. I saw the species there 
on numerous occasions and took a specimen near Claiborne on 9 September when 23 
were seen. 

BLACK-NECKED Sti_t.—I saw this species once during the fall of 1960. On 24 September 
I took a specimen from a group of seven found feeding on mud flats at Bayou Casotte in 
Jackson County, a few miles east of Pascagoula. The AOU Check-list (Fifth Edition, 
1957) lists Mississippi among the states in which the Black-necked Stilt occurs casually 
in migration. 

The specimens were deposited in the museum of the Mississippi Game and Fish Com 
mission.—Lovett E. Wiuiams, Jr., CGC Gentian, General Delivery, Galveston, Texas, 
28 November 1960. 


Flock feeding behavior in migrant Bonaparte’s Gulls.—On 12 November 1960, 
we observed a flock of 75-100 Bonaparte’s Gulls (Larus philadelphia), including only 
four immatures, feeding at a hot-water outlet of the Consumer’s Power Company near 
Erie, Monroe County, Michigan. After we watched this flock for several minutes, we 
noted a definite feeding pattern. 

The feeding area was about 100 yards long and 10 yards wide. The birds moved 
south into the wind along the long axis of the feeding area. When a bird reached the 
end of the area, it would veer lateral to, or up and over the feeding flock and return to 
the northern end of the area, whereupon it would resume feeding. The lateral routes 
were used more frequently than the overhead route. A returning bird could re-enter the 
feeding flock at any point, although the majority entered within the first 20 yards of 
the run. 

Additional observations of the flock revealed that there were two smaller circular 


feeding routes within the large one. Upon reaching the center of the feeding area, a 


small percentage of the birds would return to the beginning, thus covering only half 
of the total feeding area. A similar half-route was established in the southern half of 


the feeding area. 

The number of dives an individual made in one trip ranged from 2 to 17, the greatest 
number being made by those birds which covered the entire 100 yards. The birds dived 
into the water from 2 to 5 feet above the surface. An actively feeding individual would 
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dive consistently from the same height, enter the water at approximately a 60-degree 


angle and completely submerge. Upon surfacing (headed in the same direction), it 
would fly to a suitable height from which it would dive again. If a gull caught a fish, 
it left the flock, usually with two or three other gulls in pursuit. The flock was silent 
except when a fish was caught. The great individual variation in this general feeding 
pattern seemed to depend on the intensity of the individual’s feeding behavior. 

The next weekend, 19 November, Wolf made the following observations of Bonaparte’s 
Gulls in the same area. The foraging flock of gulls fluctuated between 2 and 25 birds. 
No definite feeding pattern of the sort observed the previous week was noted. The 
birds were feeding close to the mouth of the hot-water outlet and fished mainly at the 
periphery of the strong current. The feeding area was almost circular with a diameter 
of about 20 yards. The birds flew rather irregularly about the area, occasionally veering 
to avoid a collision. 

The birds did not dive directly into the water, but maneuvered to the surface from 
a height of 5 to 15 feet. No birds were seen to submerge completely. The only food 
which we noted being taken by the gulls was small fish. The gulls seemed to be catching 
more fish per unit of time than in the previous week. 

A possible explanation for the differences in feeding behavior on the two days might 
be found in the fact that fish are discharged with the water at the outlet. The water 
is drawn up from the lake and used to cool generators in the power plant. Some of the 
discharged fish are brought close to the surface by the churning action of the water in 
the immediate vicinity of the outlet. Thus on 19 November the birds feeding on the 
edges of the turbulent water did not have to submerge to obtain a morsel. The small 
number of feeding individuals probably did not necessitate an organized feeding pattern. 
On 12 November, however, the gulls may have been feeding on a school of fish, which 
in turn were feeding on the morsels discharged at the outlet. Since the pieces of food 
would be sinking in the more slowly moving water, the gulls would have to submerge 
to catch the fish. The school of fish would be a rich, localized food source, which would 
be best exploited by a large flock of gulls if they fed in an organized manner. The 
efficiency of this organized flock was less than that of the birds observed on 19 November 
because submergence, which was less often used than picking morsels off the surface of 
the water, is less efficient. Diving and complete submergence has been noted for a 
number of species of gulls (Tinbergen, 1953. “The Herring Gull’s World,” p. 36). 

Organized flock feeding behavior has been described only infrequently. Bartholomew 
(1942. Condor, 44:13) describes the organized fishing behavior of flocks of Double- 
crested Cormorants (Phalacrocorax auritus) on San Francisco Bay. Hailman (1960. 
Raven, 21:109) describes feeding by a flock of Ring-billed Gulls (Larus delawarensis) 
following a plow in Virginia. Inasmuch as the most recently plowed soil is the richest 
food source, the rotation of the flock facilitates a more efficient exploitation of the ex- 
posed grubs, larvae, etc. A similar “leap-frog” feeding behavior was described by 
Meyerriecks (1960. Natural History, 69 [7]:51-52) for the Cattle Egret (Bubulcus ibis). 
—Larry L. Wor and Frank B. Gut, University of Michigan Museum of Zoology, Ann 
Arbor, Michigan, 22 December 1960. 


Range extensions of herons in the Northeastern United States.—The rapid north- 
ward expansion of several species of Ardeidae has rendered obsolete the range descrip- 
tions in the AOU Check-list. Following is a list of these species and their northern breed- 
ing limits in New Jersey, New York, and New England, as of the summer of 1960. 

Little Blue Heron (Florida caerulea).—AOU Check-list Status: “Breeds . . . on 
the Atlantic coast from Massachusetts (Marshfield, casually) to southern Florida.” 
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1960 Status: New Jersey.—‘Nests locally in the southern part of the state” (Fables, 
1955: 18). The farthest north that this species has been reported to breed in New 
Jersey is at Brigantine, Atlantic County (Forward, fide Potter, 1957:394), and at Island 
Beach, Ocean County (fide Potter, 1951:284). New York.—During the late 1920's, when 
the general increase of “white herons” due to protection became evident north of the 
breeding range, the Little Blue Heron was the most frequently noted of the three in the 
New York City area. This species was “occasionally encountered in flocks of over one 
hundred. The largest concentration occurred on the Newark Marshes on September 3, 
1930, when 329 birds were counted” (Cruickshank, 1942: 71-72). By the mid-1940’s it 
had become the rarest of the three (Bull, 1958: 9). Today such numbers of Little Blues 
are unheard of in the area. 

The situation in regard to the Snowy Egret (Leucophoyx thula), on the other hand, is 
the reverse. During the period when the Little Blue Heron occurred in flocks of one 
hundred or more, the largest flock of Snowy Egrets reported about New York numbered 
12 (Cruickshank, 1942: 70). When the Little Blue Heron became scarce, the Snowy 
Egret became common and became a locally numerous nester on Long Island. 

Therefore, when, on 15 July 1956 Alperin, Buckley, Bull, Phelan, Smith, and I 
found as many as four to six adult Little Blues, one pied bird, and four to six white birds 
in the Tobay Beach, Long Island, Nassau County, heron colony, we were greatly sur- 
prised. These birds were found among 6 pairs of Green Herons (Butorides virescens), 
15 pairs of Common Egrets (Casmerodius albus), 80 to 90 pairs of Snowy Egrets, 20 
pairs of Black-crowned Night Herons (Nycticorax nycticorax), and 40 pairs of Yellow- 
crowned Night Herons (Nyctanassa violacea). However, no positive evidence that the 
Little Blues were breeding was found. The white birds appeared to be birds of the year, 
but they were fully grown and flying, and the possibility of post-breeding wanderers from 
the south could not be ruled out. 

Access to young and nests was also extremely difficult, for the herons were nesting in 


almost impenetrable tangles of cherries (Prunus sp.), cat brier (Smilax sp.), bayberry 
(Myrica cerifera), and an especially luxurious growth of posion ivy (Rhus radicans), 


reaching 6 to 7 feet in height. 

Positive evidence of breeding of the Little Blue Heron in New York State was not 
obtained until two years later, when, on 18 July 1958, in the same colony, John L. Bull 
observed an adult feeding young (Elliott, 1958: 95). The second and only other definite 
breeding of the Little Blue Heron in New York was in a heron colony on Canarsie Pol, an 
island in Jamaica Bay, Kings County, which is within the city limits of New York. This 
colony was discovered by Ernest J. Restivo and me on 16 July 1960. Among 6 pairs of 
Green Herons, 25 pairs of Common Egrets, 90 pairs of Snowy Egrets, and 12 pairs of 
Black-crowned Night Herons, was at least one pair of Little Blue Herons. The Little 
Blues acted as if they were breeding, and a search produced one flightless young bird, 
out of the nest, fully feathered, with the primaries only about 2 inches out of their 
sheaths. These feathers were edged in dark gray, characteristic of the young of this spe- 
cies. One primary was taken for documentation of the record, and the bird was banded. 

Although only two adult Little Blue Herons were seen, it is believed- that two pairs 
were present. When I was in the area where the young Little Blue Heron was found, 
only one adult flew about, croaking. The other Little Blue Heron was observed at a dis- 
tance sitting on a bush, as if on a nest. 

The color of the soft parts of the young Little Blue Heron is given here because of the 
scarcity of such descriptions in the literature. Bill: dark blue changing to black toward 
the tip. Legs and feet: bright greenish-yellow. Iris: light grayish-blue. 

New England.—North of New Jersey the only other definite breeding records are two 
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from Marshfield, Plymouth County, Massachusetts—1940 and 1941 (Hagar, 1941: 568 
569) and the two from New York here mentioned. 

Common Egret.—AOU Check-list Status: “Breeds from southwestern New Jersey 
(Salem and Gloucester counties) south . . .” 1960 Status: New Jersey.—Breeds locally 
as far as Sandy Hook, Monmouth Co.” (Fables, 1955: 18). This species has been breeding 
at Sandy Hook, at least since 1952 (Stout, fide Nichols, 1952: 274). New York.—Nests 
only on Long Isiand, where it “breeds very locally” (Bull, 1958: 9). The first definite 
breeding for the state was from Fisher's Island, Suffolk County, during 1953 (Ferguson, 
in litt.). This remains the farthest north and east this species breeds in New York. 
The 15 pairs at the Tobay colony and the 25 pairs at Canarsie Pol are the two largest 
breeding concentrations north of Brigantine, New Jersey, where 75 pairs were recorded 
in 1957 (Forward, fide Potter, 1957: 394). New England.—Discovered breeding at South 
Hanson, Plymouth County, Massachusetts in 1954 (Griscom and Snyder, 1955: 31). This 
species has since been discovered nesting at Manchester, Essex County, Massachusetts in 
1956 (fide Baird and Emery, 1956: 370). t 

Snowy Egret.—AOU Check-list Status: “Breeds from southern New Jersey (Cape 
May County) . . .” 1960 Status: New Jersey.—‘“‘A local breeder as far north as Island 
Beach, Ocean county” (Fables, 1955: 18). First found breeding at Island Beach in 1951 
(fide Potter, 1951: 284). As many as 2,000 birds in the Stone Harbor colony, Cape May 
County, on 9 July 1959 (Potter, 1959: 422). New York.—Breeds only on Long Island 
where it breeds “chiefly on the south shore . . . in several places” (Bull, 1958: 9). The 
100 pairs in the Tobay colony (Guthrie, fide Elliott, 1958: 95), and the 90 pairs at 
Canarsie Pol are the largest breeding concentrations recorded north of Stone Harbor, 
New Jersey. First recorded breeding in New York in 1949, at Oak Beach, Suffolk County 
(Elliott, fide Nichols, 1949: 229). New England.—One breeding record for Massachusetts 

1955 at Quivet Neck, Cape Cod, Barnstable County (Le Baron, fide Morgan and Emery, 
1955: 365). 

Louisiana Heron (Hydranassa tricolor) ——AOU Check-list Status: “Breeds from 
coastal Maryland (Worcester County) south . . .” 1960 Status: New Jersey.—First found 
breeding at Stone Harbor in 1948 (Wright, fide Potter, 1948: 200). This species “has 
shown a considerable increase since 1954. H. H. Mills counted 210 birds in three 
colonies in 1958. Rare north of Stone Harbor” (Fables, 1959, p. 4). The farthest north 
this species has been reported breeding in New Jersey is at Brigantine, where two pairs 
were found in 1957 (Forward, fide Potter, 1957: 394). New York.—The increase in New 
Jersey has been reflected in New York. This species has been recorded annually on Long 
Island since 1952, with a maximum count of six, and has been suspected of nesting in 
the Tobay colony since 1956 but no positive proof of breeding was ever found. There is 
only one definite breeding record for the state—Jamaica Bay Wildlife Refuge, Long 
Island, Queens County, 1955 (Meyerriecks, 1957:184). New England.—No breeding rec- 
ords, but several sight observations of wandering birds. 

Yellow-crowned Night Heron.—The present breeding range of this species in the 
Northeast is essentially as outlined in the AOU Check-list. The large numbers breed- 
ing in the Tobay colony, with 40 pairs the largest concentration (during 1956), de- 
serves special mention. As far as can be determined from the available literature, this 
species is usually considered as a rare and local breeder—at least in the northern part of 
its breeding range. The largest concentration in any one colony usually numbers only 
several pairs. 

I wish to thank the Mae P. Smith Gull Fund, and Dr. Dean Amadon of the American 
Museum of Natural History, without whose help the trip to Canarsie Pol would not have 
been possible. 
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Migration of Blue Jays at Madison, Wisconsin.—The morning of 24 April 1960, 
while walking from Picnic Point to Second Point on Lake Mendota, I noticed small flocks 
of Blue Jays (Cyanocitta cristata) drifting northward through the woods. On arriving at 
Picnic Point I observed jays leaving the conifers and circling higher and higher until they 
were barely visible to the naked eye, then flying northward. Due to the swirling about of 
the birds, I could not make an accurate count, but a conservative estimate of the number 
would be 75. The exodus took place at 11:05, daylight saving. Not all of the jays left as 
some could still be heard calling in the conifers. At the time that the jays were circling 
a Sharp-shinned Hawk appeared and also circled. The jays, from all appearances were 
completely ignored. On returning to Picnic Point I met Alex Dzubin and mentioned the 
migration to him. The following day he told me that on reaching the neck of Picnic 
Point, a flock of 19 jays came past going in the direction of Second Point. 
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A regular spring migration occurs at Madison, principally during the last week in April 
and the first two weeks of May. Usually the jays are in small flocks. In open country 
they are to be seen flying at a height of about 200 feet. When woods are encountered 
they drop down and continue their journey through the tree tops. The flight of jays 
mentioned by Doolittle (1919. A Strange Blue Jay Flight. Auk, 36:572) represented a 
normal migration. The above is the only case in which I have seen jays tower before 
moving north. Circling and attaining altitude has been described by Tyrrell (1934. 
Bird Notes from Whitefish Point, Michigan. Auk, 51:21-26) for jays crossing Lake 
Superior. Brewster (1937. The Birds of Lake Umbagog Region of Maine. Bull. Mus. 
Comp. Zoél., 66(3) :502) at Lake Umbagog noticed jays spiral to a height of 2,000 feet 
before flying southwest. The distance from Second Point to Fox Bluff on the north shore 
of Lake Mendota is approximately 1.7 miles. Even this expanse of water appears sufficient 
to stimulate the jays to migrate at a high altitude. 

There are few observations on the manner by which birds gain altitude when they start 
their migration across a body of water. Taverner and Swales (1907. The Birds of Point 
Pelee, Wilson Bull., 19:133-53), in spite of their unusual opportunity, are not specific on 
how Blue Jays and other birds left Point Pelee. Some species circle while others rise at an 
angle. I have seen Eastern Kingbirds leave Madeline Island in Lake Superior, and they 
rose at an angle. James Baird has informed me (in litt.) that at Block Island and Nar- 
ragansett Bay, Massachusetts, swallows and Eastern Kingbirds did not circle, and this 
seemed to hold for the sparrows and warblers. Robins on the other hand gained great 
heights by circling—A. W. Scuorcer, College of Agriculture, University of Wisconsin, 
Madison 6, Wisconsin, 12 November 1960. 


Porcupine Quills in a Ruffed Grouse.—On 22 October 1960, Walter J. Frautschi 


of Madison shot a Ruffed Grouse (Bonasa umbellus) at Pine Lake, Oneida County, 
Wisconsin. When the bird was carved at the table, eight porcupine quills up to one inch 
in length were found in one side of the breast. The wounds had healed over completely. 
The porcupine is mentioned (G. Bump et al. 1947. The Ruffed Grouse, p. 14) as an 
enemy of this grouse but it must be an uncommon one. There is one account of its 
eating the eggs (Anon. 1933. Porcupine Eats Grouse Eggs. Pa. Game News 4(3):5). 
The female Ruffed Grouse is at times a bold defender of its nest and young. Though the 
bird was not sexed, it is logical to assume that it was a female that dashed at its potential 
enemy and was struck by the tail of the porcupine—A. W. Scuorcer, College of Agri- 
culture, University of Wisconsin, Madison 6, Wisconsin, 12 November 1960. 


Yellow Warblers in conifers.—On 2 July 1960, at Marshall Point, near Port Clyde, 
Knox County, Maine (on the mainland about 10 miles south of Rockland), I found a 
number of Yellow Warblers (Dendroica petechia) in white spruce (Picea glauca) 20 to 
30 feet high. Between 12 and 14 July 1960, I found over 100 of these birds in white 
spruce on Matinicus Island, Maine; and at the north end of this isle on 13 July I also 
found several well into a dense forest, over 100 acres in extent, of red spruce (P. rubens) 
60 to 70 feet high. The same day Harry Edgcomb found them not only in white and red 
spruce but also in hemlock (Tsuga canadensis) near the southwest end of the island. 
Matinicus is one of a number of islands 20 to 25 miles south southwest of Rockland and 
just south of Penobscot Bay. Originally covered with conifers, probably mostly red 
spruce, Matinicus has been inhabited by white men for over 200 years. One-half to two- 
thirds of its 700-odd acres is now fairly open, with a goodly crop of bushy white spruce 
beginning to cover many areas. In these, Yellow Warblers were very common, Harry 
Edgcomb and I agreeing that, including young, about 700 (or 1 per acre) were on the 
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island. The warblers were still on the island 8 September 1960, but were gone the next 
day. 

The only Yellow Warbler nest | have seen on Matinicus was in an apple bush 3 feet 
up in a clump of white spruce, just above the beach at Condon Cove, on the east side of 
the island. Mrs. Robert P. Booth said that four young had been in the nest on 16 July 
1958, but we found it deserted the next afternoon. 

This warbler, widespread over the entire country and breeding in its various forms in 
almost every state, is so confined to deciduous growth that I have been able in an extensive 
search of the literature to find but one reference to its being in conifers. There (Dawson, 
1923. Birds of California, Students’ Ed., 1:464) it is said “the nest of the Yellow Warbler 
is found in suitable territory at any height, in alders, willows, apple trees, or even fir 
saplings.” 

I can suggest as an explanation only a tremendous crowding of this warbler from its 
normal habitat, peculiar in view of the cold June of 1959 in Maine. However, at least 
one late nesting was noted by Mrs. Judson Lord at Warren, Knox Co., Maine (Hebard, 
1960. The Land Birds of Penobscot Bay, p. 22. Portland Soc. Nat. Hist.), and perhaps 
such late nestings in 1959 were unusually successful. Certainly all warblers loving 
deciduous growth, such as the Yellow, Chestnut-sided, Yellowthroat, and Redstart were 
unusually common in at least most of Maine in 1960 (H. L. Mendall, pers. comm.; 


Hebard, pers. obs.). 

Observation of Yellow Warblers in conifers is all the more surprising when they seem 
generally confined to deciduous growth in winter (Bent, 1953. U. S. Natl. Mus. Bull. 
203:176-177, quoting Skutch). However, some warblers, such as the spruce-loving Cape 
May (D. tigrina), are found in deciduous growth on fall migration and in winter (Bent, 
op. cit.: 221). Likewise, finding Yellow Warblers in deep woods is surprising. Brewster, 


at wooded Lake Umbagog, had but six observations dating from 1871 to 1907 (Griscom, 
1938. Mus. Comp. Zool., Bull., 66(4) :570).—Frepertck V. Heparp, 1500 Walnut Street 
Building, Philadelphia 2, Pennsylvania, 23 December 1960. 





ORNITHOLOGICAL NEWS 


The 1962 Annual Meeting of the Wilson Ornithological Society will be: held on the 
campus of Purdue University at Lafayette, Indiana, on 6-8 April. Plan now to attend. 


Louts Acassiz Fuertes Researcu Grant 
This grant, established in 1947, is devoted to the encouragement and stimulation of 
One particular desire is the development of research interests 


young ornithologists. 
kind of ornithological research may be aided. 


among amateur ornithologists. Any 
Recipients of grants need not be associated with academic organizations. Each proposal 


is considered primarily on the basis of possible contributions to ornithological knowledge. 

An anonymous donor gave $500 to found the fund; later donors have provided some 
$600. The Council of the Wilson Ornithological Society has added funds as necessary 
to provide at least one $100 grant annually. 

Although grantees are not required to publish their studies in the Wilson Bulletin, 
it is hoped that they will submit their manuscripts to the Editor of the Bulletin for 
consideration. 

Since its inception the Fuertes Research Grant has been awarded to 16 persons, many 
of whom have continued their research work. The recipients are listed below. 
1948—Leonard R. Mewaldt, Life history of Clark’s Nutcracker. 
1949—Stephen W. Eaton, A comparative study of the genus Seiurus. 
1950—Henry E. Childs, Population dynamics and life history of the Brown Towhee. 

Byron E. Harrell, Ecology of the Rancho del Cielo, Tamaulipas, Mexico. 
Arnold J. Petersen, Reproductive cycle in the Bank Swallow. 
Harrison B. Tordoff, Comparative osteology of the subfamilies of the Fringillidae. 
Howard L. Cogswell, Territory size and its relation to vegetation, structure and den 
sity among birds of the chaparral. 
Robert W. Nero, Territorial and sexual behavior in the Red-wing. 
no award. 
William C. Dilger, The isolating mechanisms and relationships of the thrush genus 
Hylocichla. 
Robert G. Wolk, Analysis of reproductive behavior in the Black Skimmer. 
John B. Millar, An investigation of possible factors involved in the initiation of 
migration. 
Lester L. Short, Jr., Hybridization and isolating mechanisms in North American 
flickers. 
1957—Millicent (Mrs. Robert L.) Ficken, Comparative study of the behavior of the 
Canada Warbler and the American Redstart. 
1958—Harold D. Mahan, Studies of growth and temperature regulation in the Red-wing. 
1959—no award. 
1960—Robert T. Lynn, The comparative behavior of the Carolina Wren and Bewick’s 
Wren. 
1961—Frances (Mrs. Douglas A.) James, Compilation on the distribution and abundance 
of Arkansas birds. 

Application forms may be obtained from Harvey I. Fisher, Southern Illinois University, 

Carbondale, Illinois. Completed applications must be received by 1 March 1962. 


Several thousand eggs collected over a period of about forty years by the late Frank M. 
Phelps of Elyria, Ohio, have been presented to the University of Massachusetts by Mrs. 
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Phelps. The collection, to be known as the Frank M. Phelps Memorial Egg Collection, 
will be catalogued in the Zoology Museum and will be available for study at the 
University. It is anticipated that this will form the nucleus of a growing collection and 


other such gifts will be appreciated. 


With the co-operation of the Audubon Society of Missouri, Daniel McKinley is pre 
paring a biography of Otto Widmann. Anyone having photographs, personal memories, 
or letters to or from Widmann or knowing of their whereabouts is urged to correspond 
with Mr. McKinley, Lake Erie College, Biology Department, Painesville, Ohio. 


A Committee on Student Participation has been formed, with Professor S. Charles 
Kendeigh as Chairman, to receive applications from young ornithologists for financial 
support to enable them to attend the XIII International Ornithological Congress in 
Ithaca, New York, 17-24 June 1962. The funds provided for this Committee are being 
raised by private donation, and it is not certain at this time how large a sum will be 
available. The Committee will presumably be able to make grants only to graduate 
students. 

Applications must be submitted to Prof. Kendeigh, Vivarium Building, University of 
Illinois, Wright and Healy Streets, Champaign, Illinois, before 1 April 1962. 

Checks of donations for the work of the Committee should be made payable to the 
American Ornithologists’ Union and should be mailed to the Treasurer (Prof. Charles G. 
Sibley, Fernow Hall, Cornell University, Ithaca, New York) with instructions that the 


money is to be used for this purpose. 


It is the hope of this Committee that serious young students of ornithology will take 


advantage of the unique opportunity to attend an International Congress and to meet the 


world’s leading ornithologists in person. 


The Division of Biological and Medical Sciences of the National Science Foundation 
announces that the next closing date for receipt of basic research proposals in the life 
sciences is 15 January 1962. Proposals received prior to that date will be reviewed at the 
spring meeting of the Foundation’s advisory panels and disposition will be made approxi- 
mately four months following the closing date. Proposals received after the 15 January 
1962 deadline will be reviewed following the summer closing date of 15 May 1962. 

Inquiries should be addressed to the Biological and Medical Sciences Division, National 
Science Foundation, Washington 25, D.C. 





SOME EFFECTS OF INSECTICIDES ON TERRESTRIAL 
BIRDLIFE IN THE MIDDLE WEST 


A Contribution from the Wilson Ornithological Society 
Conservation Committee 


The object of this paper is to present an ecological review of the presently known 
effects of insecticides upon bird populations in terrestrial habitats in Wisconsin and 
(to a lesser extent) in the neighboring states of Michigan and Illinois. The omission 
of aquatic phenomena in this report has one serious drawback that the reader should 


recognize at the start: Very little attention in this paper is given to destruction of aquatic 
insects and fish-food organisms in routine forest spraying (Hoffmann and Merkel, 1948; 
Hoffmann, Townes, Swift, and Sailer, 1949; Hoffmann and Drooz, 1953) or to the heavy 
losses of invertebrate animals when marshland has been sprayed for mosquito control 
(Springer and Webster, 1949, 1951) or to the delayed effects on fish (Surber, 1948; 
Herald, 1949). These phenomena presumably have an effect on bird populations, 
although this effect is seldom measured; but they involve aquatic birdlife for the most 
part, they have seldom been studied in the Middle West, and they are outside the scope 
of the present review. 

I am much indebted to a great many patient colleagues in other institutions, as well 
as at the University of Wisconsin, who critically read an early draft of the present paper. 
Without the availability of Rudd and Genelly’s (1956) fine monograph on the relationship 
of pesticides to wildlife, the writing of this paper would have been doubly difficult. The 
present review is a slightly condensed version of a multilithed report which the State of 
Wisconsin distributed in limited numbers early in 1961 as part of a study carried out by 


the Governor’s Special Committee on Chemicals and Health Hazards. 
ECOLOGICAL CHARGES OF WILDLIFE CONSERVATIONISTS 


FEARS REGARDING DIRECT MORTALITY 


Many conservationists believe that the direct mortality sustained by wildlife is steadily 
increasing as the gross tonnage of insecticides sold each year continues to mount. Allied 
to this widespread feeling is awareness that insects develop resistance to certain insec- 
ticides and that society is faced with the prospect of more and more poisons of higher 
and higher toxicity. Statistics annually compiled by the Commodity Stabilization Service 
(Shepard, 1956; Shepard, Mahan, and Graham, 1959, 1960) to some extent bear this out. 
From 1952-53 to 1958-59, domestic “disappearance” of DDT (domestic use plus some ex- 
port shipments by formulators) increased only 12 per cent (from 62.5 to 78.7 million Ib.). 
At the same time, six much more toxic chlorinated hydrocarbons increased 115 per cent 
(from 34.1 to 73.3 million lb.). Wildlife hazard is, however, much more closely related to 
manner of use than to volume. Thus, applications of aldrin or heptachlor (at 1 lb./acre, 
for soil-insect pests) involve almost one-half of all the crop acres treated with insecticides 
in Illinois and Wisconsin (Mills, 1956; Dicke, 1960). Here the chemicals must be disked 
into the soil at once, since delays of even 1 hour can affect the results (Mills, 1955). It is 
unlikely that birdlife is appreciably affected by this method of application. Occasional 
delays in coverage of the insecticide are reported, however, in Illinois (Bigger and 
Blanchard, 1959) ; and, in the opinion of A. W. Schorger (pers. comm.), the three birds 
most likely to be exposed to the chemical in the Middle West are Herring Gulls (Larus 
argentatus), Ring-billed Gulls (ZL. delawarensis), and Pectoral Sandpipers (Frolia 
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melanotos). We have no evidence, however, that any unusual mortality among these 
species is taking place; and it is my judgment that the wildlife hazard involved in this 
particular use of insecticides must be very small. The difficulties of generalizing from 
the toxicity of an insecticide, from the total volume used, and from application rates 


are always compounded by the place of application—since some landscapes have high 
densities of birdlife (forest edges, wetlands, and well-landscaped suburbs) while others 


support almost no birds at the time insecticides are applied to them (plowed cornfields, 


potato fields, and the like). 

It seems wisest, therefore, to avoid sweeping generalizations about the over-all effect 
of pesticides upon wildlife until one can evaluate particular programs of insect control 
where the individual variables are better understood and where less extrapolation from 
known facts is necessary. Even here, however, it is rather difficult to get good data on 
the magnitude of everyday control programs; and—partly as a result—public attention 


has tended to focus on the spectacular emergency projects. 
Forest-insect Control 


Forest-insect control is of great interest to sportsmen, since the ungrazed 195 million 
acres of forested land today provide major opportunities for hunting and fishing in the 
United States. In 1957, the forested area subjected to aerial applications of insecticides 
in this country was 10.3 million acres (Shepard et al., 1959). As it is not necessary to 
protect every branch of every tree (as in Dutch elm disease operations), forest-insect 
control here is chiefly confined at the present time to single applications of DDT at 
1 lb./acre. These do not seem to affect mammals (Stickel, 1946, 1951; Adams, Hanavan, 
Hosley, and Johnston, 1949); their direct effect on birdlife is negligible (Kozlik, 1946; 
Kendeigh, 1947; Adams et al., 1949); and at the present time, they are not known to 
damage the general arthropod fauna seriously, but in this latter connection many forest 
types having a variety of canopy densities still remain to be studied with a precise, 
statistically adequate method (Hoffmann et al., 1949; Hartenstein, 1960). 

Barker (1958) found that June and July applications of 1.5 and 1.1 lb. of DDT per 
acre can be concentrated sufficiently by earthworms to kill Robins (Turdus migratorius) 
during the following spring. Although this study involved a nonforested area, there is, 
therefore, a possibility that the earthworm-feeding Woodcock (Philohela minor) may 
similarly be affected by forest spraying. In northern New Brunswick, where (as of 1959) 
applications of 0.5-1 lb. of DDT per acre have been annually repeated for as many as 
5 years, Wright (1960) has found a marked reduction in the reproductive success of 
Woodcock. This finding represents the first field evidence of a phenomenon previously 
produced under laboratory conditions; the evidence is, however, circumstantial and should 
be followed up by chemical analyses of the northern birds that are involved. Pesticide 
usage in Canada differs from that carried out against forest-insect defoliators in the 
United States: (1) Applications of DDT in New Brunswick are now reduced to 0.5 lb./ 
acre; and (2) 55.5 per cent of the sprayed area there has been treated twice, 28.3 per cent 
three times, and 2.5 per cent four times (Webb, 1959). As far as I can learn, these 
replications are very rare in the Middle West. In Wisconsin’s forests, treatment in two 
successive years seems to have occurred only on a few small pine plantations during 
the past decade. 

The European pine shoot moth is a local pest that has recently reached the Middle 
West and now occupies the Lower Peninsula of Michigan as well as southern and 
eastern Wisconsin (Benjamin, Smith, and Bachman, 1959). This species can be con- 
trolled only with very heavy applications of DDT—some of which go up to 10 lb./acre 
(Miller and Haynes, 1958). These treatments are carried out by Christmas-tree operators 
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(chiefly in Michigan), and only local bird populations are probably affected. The 
insect does relatively little damage to white pines or to pine plantations over 15 ft. in 
height; and its further spread in the Middle West is restricted by its inability to over- 
winter at -18°F. (Benjamin et al., 1959). Although no evaluations of the wildlife effects 
of shoot moth spraying have been carried out, the wildlife-conservation problem here 


seems to be essentially a limited one. 
Agricultural-insect Control 


Agricultural-irsect control has been only slightly studied by wildlife ecologists. There 
is, of course, a great deal of regional variation in the distribution of insect pests and 
a parallel variation in the use of insecticides. In 1955, farmers in Illinois used insecticides 
on 1,531,000 acres—mostly for corn borers and soil insects (Mills, 1956). In Wisconsin, 
the crop acreage in 1959 was about 295,000 (Dicke, 1960). On the whole, it has been 
very difficult for an ecologist to get these statistics for each state and to form some 
preliminary idea of the magnitude of the bird mortality that may or may not be taking 
place. Dicke’s (1960) statistical data for Wisconsin are among the very best that lend 
themselves to an ecological review, and my preliminary estimates of the bird mortality 
taking place in that state in 1959 (Table 1) must be regarded as working hypotheses 
rather than conclusions based on rigorously established facts. These hypotheses really 
rest on comparative toxicological studies of laboratory animals (as summarized by Rudd 
and Genelly, 1956, and Negerbon, 1959) and on field studies of the effects of DDT on 
forest birdlife where experimental application rates have reached 3-5 lb./per acre 
(Hotchkiss and Pough, 1946; Robbins and Stewart, 1949; Mitchell, Blagbrough, and 
Van Etten, 1953). 

It is virtually impossible at this time to make any estimate of the late-summer effects 
of agricultural insecticides on wildlife. In the fall and winter, when the cornfields 
of the Middle West are highly important feeding areas for both game species and for 
songbirds, insecticides do not appear to have any negative effects on these animals . . 
and in their contribution to high yields, it can be said that insecticides have helped 
Midwestern farmers to tolerate the wastage in mechanically picked corn that is now 
so important to Canada Geese (Branta canadensis), Mallards (Anas platyrhynchos), and 
Ring-necked Pheasants (Phasianus colchicus) in this region. 

In general, it seems to me quite possible that modern orchards kave lost most of their 
birdlife. Unpublished summer-transect data from Illinois indicate that this may not be 
true in that state (Graber, pers. comm.). Most of the orchard-wildlife-loss reports else- 
where on the continent come from British Columbia, Washington, and California (Rudd 
and Genelly, 1956) where DDT and TEPP seem to be the insecticides most frequently 
involved when the observations were carried out. Songbird mortality from parathion 
is said to be frequent in citrus groves, but the extent of such loss is not known (Rudd 
and Genelly, 1956). No conclusive research has been carried out on such very important 
variables as the size of the orchard area that is sprayed and on the chronological 
aspects of spraying as they relate to the nesting cycles of both game and songbirds. 

Among wildlife conservationists, there exists some fear that agricultural insecticides 
tend to increase toxicological hazards for migratory birds which—quite apart from their 
avoidance of cropland during the breeding season—are often found on farm fields during 
the migratory and wintering periods of their annual cycle. Only fragmentary data on 
the presence of insecticidal residues in the tissues of such birds are currently available 
to test this hypothesis in a critical and conclusive fashion. Pending the finality of such 
tests, I believe that three facts mitigate against the hypothesis being true in the Middle 
West: (1) The organic phosphates used during the plant-growing season have too short 
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TABLE 


PRELIMINARY ESTIMATES OF THE EFFECT OF AGRICULTURAL 
INSECTICIDES ON WISCONSIN BIRDLIFE 


No. of 
1,000 
Acres 

Treated 


Per cent 
Treated 


Cro 
iad in Wis." 


FIELD CROPS 
Forage 


Field corn 

Sweet corn 

Soybeans 

Peas 

Small grains 

Tobac co 
VEGETABLES 


Cabbage 


Carrots 
Onions 
Cucumbers 
Potatoes 


FRUIT CROPS 


Apples 10 


Principal 
Insecticide 
sed on 


Crop 


Malathion or 
parathion 
Aldrin or 
heptac hlor" 
DDT 
DDT 
Parathion 
Parathion or 
malathion 
Aldrin or 


heptachlor' 


Endrin 

Parathion + 
toxaphene 

DDT 

Ethion‘ 

DDT 


DDT +4 
toxaphene 


Dieldrin 


Lead arsenate 


DDI 


ITDE 


| 
| 


Cherries 10 


Cranberries 100 4.5 


Strawberries 100 
PULP, TIMBER 


Forests” 10 86204 


Planting 11.3 6 


DDT 
Malathion or 
parathion 
Methoxychlor 
Dieldrin 


Parathion 


Parathion or 
malathion 


Methoxychlor 


TDE 


DDT 
Aldrin‘ 


Total 
Lb. 
per 

Acre! 2 


0.25 or 
0.5 
l 


3.0(2) 
] 
0.67(2) 
0.25 or 
0.5 

9 


6.8 + 9 
(8-9) 


0.25 


3015) 


10(5) 
814) 


0.4 


Bird 
Populations 


Nesting 


Fair 
(48) 
V. low 
(3) 


None? 


? 


Low 
Low 
Low 
(10) 
None 


None 
None 
None 
None 
None 


None 


High 


( ood 
(225) 


Low 


Feeding* 


Good 
Good 
Good 
Low 
Low 
None 
Poor 
Poor 
None 
None 
None 


None 


High 


High 


Low 


High 


Good 


Low 


AND Forest 


Estimated 
Mortality 
to Birds 
Present 


None or 
slight? 


None 


? 


None 
Slight? 
None or 


slight? 


98° f 


None 


Slight 


None 


None 





From Dicke (1960) except as noted below; treated acres represent 1959 data 


2 The total number of treatments per growing season is given in parentheses. 


* Subjectively estimated (with help from R. A. McCabe and A. W 
Some actual densities for SCS-planned farms in Ohio (Dambach 


pre-insecticide conditions 


Good, 1940) are shown in parentheses as pairs per 100 acres 
* Excludes late summer, fall, and winter 


Schorger, 


Univ 


of Wis 


* Crudely estimated; based in part on summary by Rudd and Genelly (1956 

® Soil treatments to which birds are not generally exposed. 
The switchover to systemic phorate in 1961 (Dicke, 1960 
mates. Total Ib./acre calculated for nine applications. 

* Four-year average (1956-59) calculated from Benjamin’s (1960) compilation. 

* State-wide estimate by S$. W. Welsh, Wisconsin Conservation Dept. ( pers. comm. 

” Estimated by R. W. Shenefelt, Dept. Entomology, Univ. of Wis. (pers. comm. ) 


should not change the mortality esti- 
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TABLE 2 


SumMary OF Major Uses or Insecticies iN Rurat Wisconsin IN 1959" 


Lbs. 
Crop Treated Acres Treated Insecticide Used Lb./ Acre Est. Bird Loss 





Field crops 194,000 168,000 0.87 None to slight 
Vegetables 55,300 726,000 13.13 None 
Fruit crops 
Apples, cherries 20,000 572,500 28.63 Very considerable 
Others 6,000 5,900 0.98 None to slight 
Forests 26,400 22,800 0.87 None 


Totals and means 321,800 1,495,200 4.64 Over-all: slight 





1 Insecticide treatment for outbreaks of migratory insects is variable and cuts across all crops. In 
1960 about 20,000 acres were treated for grasshopper control, about 44 per cent with malathion, 
and 38 per cent with aldrin ( Dicke, 1960). 


a residual life to be available to migrating birds in fall or winter; (2) the aldrin, dieldrin, 
or heptachlor used for soil insects is disked into the soil and hence is unavailable for 
direct ingestion by birds in this region; and (3) most of these field-foraging birds are 
hunting for seeds rather than for insects during the fall and winter. 

The use of malathion and parathion on alfalfa takes place in July and does not 
involve the first cut of this forage crop. The year’s second growth of alfalfa rarely is 
attractive to nesting birds (R. A. McCabe, pers. comm.). It does attract feeding birds 
from nearby fields. As far as I can determine from Rudd and Genelly’s (1956) excellent 
review, applications of these organic phosphates at such low concentrations may well 
have only a slight effect on birdlife. 

For Wisconsin, the serious bird mortality on crop and orchard land seems to be 
confined to about 20,000 acres—an area representing less than 0.06 per cent of the 
35,011,200 acres in the state. Although almost 1.5 million lb. of insecticides are used 
in this state’s agricultural and forestry operations (Table 2), the over-all direct effect 
on the state’s birdlife seems to be slight. 


Dutch-elm-disease Control 


Dutch-elm-disease control has been rapidiy expanded within the past decade as this 
disease moved into the Middle West where street elms are extensively planted in many 
residential areas on former prairies and farmlands. The disease was first identified in 
Cincinnati and Cleveland in 1930, in Detroit in 1950, in Chicago in 1954, in Wisconsin 
in 1956, and in Iowa in 1957. As a very preliminary guess, one might say that the 
threatened street elms in this region may number about 1.5 to 2 million trees. The 
dollar value of these is hard to assess and probably exceeds the net cost of removing 
a dead tree. Taken at $250 per tree, these street elms could well represent a resource 
totaling 375-500 million dollars. Whatever the true value of this resource really is, one 
may conclude that the problem facing state and municipal authorities is indeed an 
immense one that demands our most earnest thinking. 

Variations in DED-control techniques can be arbitrarily classified into three types 
that are of particular interest to the ornithologist. Each importantly depends on sanita- 
tion (tree trimming, clean-up of elm wood piles, etc.). Each has its own (known o1 
suspected) wildlife effects; and almost every possible gradation between the three has 


been used during the past decade. 
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Sanitation.—The first and apparently the oldest of these types involves sanitation alone. 
Some of the cities relying on this technique are quite large, like Buffalo (185 thousand 
public and private elms, with a disease loss averaging 0.4 per cent per year from 1953 
through 1956 according to Matthysse, 1958). These cities—as far as I know—are all 
in the East. The tree trimming probably has at least a slight depressing effect on local 
bird populations, but this has never been measured. [The Chickadees (Parus atricapillus), 
woodpeckers (Dendrocopos pubescens and D. villosus), and Nuthatch (Sitta carolinensis) 
populations—which are most likely to be affected—could be in part restored by erection 
of artificial nest boxes.] This program was used in 1959-60 at Shorewood, Wisconsin; 
but no community in the Middle West seems to have relied on it exclusively from the 
start. In New York State, where the disease was discovered in 1930, Matthysse (1958) 
recommends that sanitation receive the main emphasis and that DDT be used for high 
value, healthy elms. Such a system presumably has wildlife effects that will be somewhat 
intermediate between the sanitation type and the DDT programs described below. 

DDT.—In the Middle West, control of DED is principally carried out with applica 
tion rates of DDT that have been roughly estimated by George (1959) as running 
5-10 lb./acre, but we in Wisconsin have calculated local treatments as high as 17.2 and 
23.6 lb./acre (Hickey and Hunt, 1960a). There are four variables affecting these rates: 
the height of the tree, the number of elms per acre, the use of mist-blowers vs. hydraulic 
equipment, and the application technique of the machine operator. Elm losses in 12 
Illinois communities using this technique were less than 1 per cent per year from 1956 
through 1959 (Neely, Carter, and Compana, 1960). All the published reports of bird 
mortality associated with routine DED control during the past decade are restricted to 
Michigan, Illinois, and Wisconsin where this use of DDT is quite common and where 
it has tended to be introduced in full-scale programs of spraying. 

In Michigan, at least 18 residential communities are now known to have sustained 
bird mortality as a result of these programs; breeding-bird mortalities on the order of 
90 per cent or more have been recorded; and 94 species of birds are known or are 
suspected to have died from DDT poisoning (Mehner and Wallace, 1959; Wallace, 1960a, 
19606; and Wallace, Nickell, and Bernard, 1961). 

In Wisconsin, where the picture has been almost identical, minor differences in the 
mortality reports can be attributed to pressure exerted on operators by the State to 
finish spraying operations earlier in the spring. When elms on the University of Wis 
consin campus were sprayed with DDT for the first time, Robin mortality on 61.2 acres 
was found to run at least 86 per cent (Hickey and Hunt, 19605). After the second 
season of spraying, this figure was at least 85 per cent (Hunt, unpubl.). Careful 
census work in six residential areas that had been sprayed with DDT for 3 years in 
southern Wisconsin disclosed that their breeding-bird populations were 31-90 per cent 
lower than the average for five unsprayed residential areas (Hunt, 1960). Although 
these study areas were not randomly selected and therefore not indicative of average 
conditions, the indicated bird mortality due to DDT was significantly correlated with 
the number of elm trees sprayed per acre (Hickey and Hunt, 1960a). Where sprayed 


street elms numbered about 10 per acre, the drop in the breeding bird population 


apparently was on the order of 90 per cent after 3 years of spraying. Where all the 


elms of an area (rather than just the street elms) are sprayed, densities of 3.1-4.8 
trees per acre have been associated with Robin mortalities of an equally high magnitude 
(Wallace et al., 1961; Hickey and Hunt, 1960a). 

At Shorewood, Wisconsin, Hunt (1960 and pers. comm.) could detect no difference 


between the bird population of an area mist-sprayed that spring and one mist-sprayed 
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the previous fall. Bird-mortality differences attributable to other variables (like mist- 
spraying vs. hydraulic spraying, height of trees, etc.) have not been studied. 

All the bird-mortality reports in the Middle West point to a consistent pattern when 
a full-scale use of DDT is launched to control this disease: The direct mortality is 
largely confined to April, May, and June. It seems to involve mostly breeding birds in 
Wisconsin; but a delayed spraying program (late April or early May) in a late cold 
spring can cause heavy mortality among wood warblers and other foliage gleaners 
(Wallace et al., 1961). The bird mortality is spectacular and easily observed during 
the first spring after spraying; it is still conspicuous but much less noticeable in the 
second spring; it almost escapes public notice by the third spring—when the bird 
population has been fully depressed. At this point, spring census work in three Wisconsin 
municipalities has shown that a mortality of 36 per cent was still occurring within a 
6-week period during the nesting season (Hickey and Hunt, 1960a). The fatal ingress 
of birds into sprayed areas during the breeding season has been noted in both Michigan 
(Wallace, 19606; Wallace et al., 1961) and Wisconsin (Hickey and Hunt, unpubl.) and 
apparently represents a drain on the songbird populations of nearby unsprayed terrain. 
About one-half of the bird mortality involves Robins. Although none of these urban- 
dwelling species is, in my opinion, in any danger of extinction at this time, the bird 
populations affected by this program have a high sentimental value because they enter 
so intimately into the daily lives of so many people. 

It is impossible at this time to estimate with any accuracy how many birds have been 
fatally involved in this heavy use of DDT. Wallace’s (1959) estimate of “millions” of 
Robins killed by DDT in DED programs is in turn based on an over-all estimate of 
2 million acres of elms treated in the United States (George, 1959). In Wisconsin, 
we have been impressed with the fact that at least one Robin was apparently lost 
for every four elms sprayed on Hunt’s (1960) study areas. Thus, if 15-2 million trees 
approximate the number now being sprayed with DDT in the Middle West, then about 
375-500 thousand Robins may be initially lost when DDT is used to protect elms, and 
some lesser but unknown number is then lost each subsequent year as new birds move 
into the sprayed areas. Since the numbers involving other species of birds should be 
roughly equivalent to the number of Robins (Hunt, ibid.), it is possible that the initial 
loss in urban birdlife due to this type of DED control is on the order of ™% to 1 million 
birds in this region. These estimates are very crude ones involving (1) a very risky 
extrapolation of Wisconsin mortality records to a much larger geographic area in which 
DDT is being used to control elm bark beetles, and (2) a very crude assumption regarding 
the number of trees being sprayed. Whatever the true extent of the loss really is, one 
may at least conclude that the wildlife-conservation problem here is very large. 

Methoxychlor.—A third system of DED control involves the usual sanitation plus the 
use of methoxychlor (Whitten, 1958; Norris, 1961). This chemical has a very low 
toxicity to warm-blooded animals (Negerbon, 1959). When DDT is fed for 5 days 
to captive Robins, 50 per cent of the birds will die at a daily dosage of 110 mg./kg.; 
whereas a similar diet of methoxychlor at 3750 mg./kg. has failed to kill any of the 
birds (Hickey, Sacho, and Hunt, unpubl. ms). Usage of this insecticide in DED control 
has been restricted in the past partly by the price of the chemical and partly by uncer- 
tainties about its effectiveness in this program. After much research on the control of 
DED, Norris (1961) recommends the use of methoxychlor as a 12 per cent emulsion spray 
applied by mistblower in early spring before the emergence of buds. It is now being 
used by two communities in Illinois (Neely et al., 1960) and three in Wisconsin. 

Conclusions on DED Control.—The use of DDT to control DED is clearly a threat to 
an important component of the birdlife in the Middle West. It is a relatively inexpensive 
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chemical to purchase and a relatively convenient one to apply; but its use should be 
vigorously condemned where elm trees that are to be sprayed reach moderately high 
densities in this region. Conservationists should, however, recognize that the substitu- 
tion of methoxychlor for DDT that has been applied in the past docs not at once remove 
the DDT now in the soil . . . and that Robin mortality will continue until local earth- 
worms no longer carry concentrations of DDT that are lethal to the birds eating them. 
Although at the present time there are no studies of the wildlife effects of methoxychlor 
under operational conditions, it appears that the tremendous urban elm population of 
the Middle West and its associated birdlife can both be preserved by vigorous tree- 
sanitation programs, with methoxychlor spraying carried out in spring on (a) the 
more valuable trees and (b) in those areas where elms have a relatively high density 
per acre. 


Federal-state Programs 


Federal eradication and suppression programs have in recent years been confined to 
imported insect pests. Co-operatively organized by the federal and state departments 
of agriculture, these programs have involved very large acreages, have taken on con- 
siderable importance in the public eye, and are bound to increase in the Middle West 
as more and more ocean-going vessels take advantage of the St. Lawrence Seaway and 
as more and more air terminals like O'Hare Field in this region receive aircraft direct 
from Europe (Simmonds, 1959). The wildlife-conservation problems, which are quite 
complex and varied, are illustrated in three examples: 

Gypsy Moths.—The long history of efforts to eradicate this species in the eastern 
United States has recently been reviewed by Worrell (1960). This moth was found in 
Michigan in 1954, its previous western boundary having been eastern Pennsylvania. From 
1954 to 1959 inclusive, 249,798 acres in Michigan were treated in an attempt to wipe out 
this pocket of distribution. These treatments, which involved 1 lb. of DDT per acre, 
should not importantly affect forest-dwelling birds, but the effects of 1 lb./acre on the 
birdlife of open terrain appear to be inadequately studied. 

Japanese Beetles.—These insects have been steadily moving westward, and suppression 
measures have been taken in Michigan, Indiana, Kentucky, Illinois, lowa, and Missouri. 
Up to 1960, these six states treated 96,000 acres in co-operation with the U.S. Department 
of Agriculture. The usual chemicals employed are granular aldrin, dieldrin or heptachlor, 
applied at 2-3 lb./acre. These hydrocarbons are far more toxic than DDT at such levels, 
and the wildlife losses have been considerable. 

At Sheldon, Illinois, resident Meadowlarks (Sturnella magna), Robins, Brown Thrashers 
(Toxostoma rufum), Starlings (Sturnus vulgaris), Grackles (Quisculus quiscula), and 
Pheasants were virtually eliminated; so too were muskrats (Ondatra zibethicus), rabbits 
(Sylvilagus floridanus), and ground squirrels (Citellus franklinii and C. tridecemlineatus) 
(Scott, Willis, and Ellis, 1959). At Blue Island, Illinois, over 300 dead and dying birds 
were picked up in a 2-month period; 37 of these were banded birds (Bartel, 1960). 
Bartel’s banding data suggest that the songbird mortality in his area was on the order 
of 80 per cent; his personal estimates, based on other criteria, were slightly higher. 
Among the curious side effects at Sheldon was a 160 per cent increase in the number 
of corn borers (Luckmann, 1960). 

The reaction of the public to this federal-state program has been one of steadily 


increasing apprehension and emotion. This is not surprising since the program has 


gradually expanded to include urban and suburban areas. Although the mortality at 
Sheldon was thoroughly documented by a research team from the Illinois State Natural 
History Survey Division (Scott et al., 1959) and the wildlife losses labeled as “severe,” 
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an Illinois control official was asserting in 1960 that the Survey had found “no 
serious damage being done to wildlife” (letter, 7 January 1960, S. J. Stanard to F. W. 
Zebell). { 

There is, of course, a subtle and important distinction between the words “serious” 
and “severe,” but this is usually lost on the public, which is often far more informed 
about direct songbird losses than control authorities realize. The net effect of such 
statements is to inflame public opinion and to lower publié confidence in control or 
eradication programs. Rightly or wrongly, the entire program is now challenged 
and some highly technical questions are subjected to debate. 

These questions involve such matters as the choice of insecticide, application rates, 
and extent of the area to be treated. Why did Illinois drop dieldrin and switch in 1960 
to aldrin—one of the most toxic of all agricultural chemicals to game birds (Post, 1952; 
Dahlen and Haugen, 1954; DeWitt, 1955)? And if Illinois was really successful in 
treating 74,615 acres from 1954 through the spring of 1960, why were 38,914 still 
scheduled for treatment in the fall of 1960? These are questions which an enlightened 
citizenry is entitled to ask but not always able to judge. In the modern technological 
world, we still want the technical efficiency of managerial government with the traditional 
responsibilities of public servants in a democracy. What appears to be lacking in insect- 
control machinery of some states is an administrative realization of the emotional impact 
of modern insecticides on the public mind, an alertness to all the questions that are 
puzzling conservation-minded people, a willingness to admit that wildlife losses are taking 
place under certain conditions, and a sense of responsibility to show exactly how these 
losses are being kept to a minimum and why these losses are justified. When these are 
lacking, public fears regarding an entrenched bureaucracy are bound to mount. 

One may conclude from this rather brief review that eradication and suppression 
programs require well-defined coordination of state conservation and state agriculture 
departments; and that there is a pressing need for alert extension teaching when a state 
prepares to co-operate with the federal government in a program of this type. 

The Fire-ant Progrcm.—This will long remain a classic example of how an insect 
problem can be mishandled at the administrative level. Amid all the furor, charges 
and counter-charges, it seems obvious that the U.S. Department of Agriculture did not 
clear its plans in advance with the Department of Interior and with the state conservation 
departments that were subsequently involved. Much less clear are three fundamental 
hypotheses on which the program has been based: (1) that the fire ant is indeed a 
costly pest, (2) that the initial application rates were selected on the basis of adequate 
research, and (3) that the Department’s program can indeed eradicate the imported 
fire ant in the United States. 

There seems to be little doubt that the wildlife losses associated with this program 
in its early stages (when dieldrin and heptachlor were used at 2 lb./acre) must have 
been very great (Baker, 1958; Clawson and Baker, 1959; Glasgow, 1958; Lay, 1958; 
Rosene, 1958); but it should be borne in mind that the insecticides were not being 
applied to a solid block of “27 million” acres and that the bird populations affected 
may regain their former levels in a period far shorter than some conservationists have 
predicted. One prominent game manager has said that it will take 25 years for Bobwhite 


Quail (Colinus virginianus) to recover from the fire-ant program. This view is, in my 


opinion, far too pessimistic. The Bobwhite has a high breeding potential, and it should 


be able to come back within 5 years after disappearance of the toxicant. The degree 

to which this period may vary is discussed below under Population-recovery Rates. 
DeWitt, Menzie, Adomaitis, and Reichel (1960) have found that Woodcock are now 

incorporating dieldrin or heptachlor epoxide into their tissues soon after they arrive 
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on the wintering grounds. Because the chlorinated hydrocarbons have a tendency to 
build up in a bird’s gonads, some impairment of this species’ reproductive efficiency is 
possible. The actual degree of probability is, however, unknown at this time. It does 
seem safe to conclude that the complex operations of the fire-ant program should be of 
interest and concern to sportsmen as far north as Minnesota, Wisconsin, and Michigan. 


This is especially true since DDT may now be depressing the reproductive success of 


Woodcock in New Brunswick where chemical residues from the fire-ant program are 
also beginning to appear in the tissues of this species (Wright, 1960). If the basic 
hypotheses of USDA regarding the fire-ant program are all true, then the wildlife loss 
may simply be a part of the price that society has to pay in the long run. If any one 
of the three hypotheses is false, then the USDA plant-pest machinery surely is in need 
of modification. 

General Conclusions on Federal Programs.—The most impressive aspects of the recent 
federal programs are—from the wildlife ecologist’s point of view—the vast acreages they 
can involve and the extreme wildlife hazard they develop when aldrin, dieldrin, or 
heptachlor are applied in a granular form at 2-3 lb./acre. When two such variables 
occur simultaneously, there will always exist the possibility that a species limited in 
distribution [like Kirtland’s Warbler (Dendroica kirtlandii) in Michigan, the Golden 
cheeked Warbler (D. chrysoparia) in Texas, and the Dusky Seaside Sparrow ( Ammospiza 
nigrescens) in Florida] will be exposed to a federal program at a time when its repopula- 
tion rate is unequal to the occasion. Hence federal emergency programs will always 
contain an element of danger in the eyes of wildlife conservationists. 

There are few conclusions that one may draw from these federally sponsored programs 
and the activities of state agencies co-operating in them. In general, the control agencies 
have been slow to admit that their programs can and do cause locally severe bird 
mortality, and conservation groups have been equally slow to realize that the affected 
bird populations will generally recover within a few years’ time after disappearance of 
the toxicant. Amid all the public unrest, there is (1) a mounting apprehension that avian 
species with critically low populations may be irreparably reduced before conservation 
agencies are aware that a control program is underway and (2) an increasing suspicion 
that an entrenched federal bureaucracy is seeking to perpetuate or increase its empire 
(Cottam, 1958). This latter view, while often quite unfair to the dedicated public 
servants in government agencies, is not uncommon in other areas of our society; but a 
careful evaluation of such a hypothesis is quite outside the scope of the present review. 
What emerge from the abundant literature on this subject are (1) a growing realization 
that inadequate provisions exist in the federal government for collecting all the informa 
tion and making it available to decision makers on major insect-control programs 
(Worrell, 1960), (2) an increasing awareness that state fish and game departments have 
no contact with the U.S. Department of Agriculture (Popham, 1960:60), and (3) a 
mounting conviction that decisions affecting the welfare of wildlife should not be left 
entirely in the hands of regulatory entomologists at either the federal or state level 
(Turner, 1959). 

Vosquito Control 


Although the broad ecologic al effects of mosquito control received much attention when 
DDT was first introduced (Erickson, 1947; Bishop, 1947; Tarzwell, 1947, 1950; Scudder 
and Tarzwell, 1950), wildlife biologists have not evaluated many developments in this 
program that have taken place within the past decade in the United States. By 1952, 
mosquitoes in some parts of the country were exhibiting a high level of resistance to 


all the chlorinated hydrocarbons, and mosquito-abatement districts were turning to 
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organic phosphates like EPN, chlorthion, malathion, and parathion (Grieb, 1957). In 
various countries, physiological resistance to the chlorinated hydrocarbons had been 
confirmed in more than 20 species by 1959, and in more than 37 by 1960; and in 
California some resistance to malathion and parathion is now reported (Communicable 
Disease Center, 1960, 1961). The organophosphus compounds differ greatly in their 
toxicity to warm-blooded vertebrates, but none of them have been studied as they are 


used in mosquito-control programs. A national survey of mosquito-control agencies in 
January 1956 showed DDT to be the compound still most commonly relied upon, with 
substantial use reported for BHC, malathion, pyrethrum, and dieldrin (Ginsburg, 1956). 
Although Illinois now spends over $800,000 annually in 17 mosquito-abatement districts 
covering nearly 1,000 sq. miles (Lopp, 1958; Boulahanis, 1959), the Middle West does 
not have—for the most part—the highly organized mosquito-control agencies found on 
both the West and East coasts, and DDT still appears to be the insecticide most com- 
monly used in this region to control mosquitoes. 

Adult-mosquito Control.—According to Quarterman (1957), there are no such things 
as standardized formulations and application rates in this program; these vary throughout 
the United States according to the species of mosquito involved, the ecology of the area 
to be treated, annual changes in the weather, and differing opinions of the operators. In 
the United States, DDT is used most commonly as a 5 per cent solution in fuel oil, 
applied at approximately 0.5 lb. per acre (ibid.). This application rate is considerably 
higher than that currently being recommended for adult mosquito control in Wisconsin 
(E. H. Fisher, pers. comm.). Couch (1946) has reported the disappearance of insect- 
eating songbirds when a lowland forest in Illinois was sprayed at monthly intervals with 
DDT at 0.5 lb./acre. In this case, the spraying did not begin until August 8 (when the 
nesting season was almost completed), and there is a strong possibility that local song- 
birds reacted to depleted food supplies by moving off the sprayed area. (During the 
nesting season, their movement would be more localized, and—if the application was more 
frequent than monthly—some loss of reproductive efficiency might take place.) In 
another Illinois study, applications of DDT mist at 1 lb. per acre were begun on 23 June 
in a mixed prairie and forest and on 22 July on a wooded river bank (Ross and Tietz, 
1949). Although the birdlife was reported as not visibly affected, any such effects would 
be very difficult to measure; and there was clearly a change in the insect food supplies 
available to birds. 

It is difficult to estimate the bird mortality taking place at Maple Bluff, Wisconsin, 
where some 20 mosquito-fogging operations in the entire village averaged 0.18 lb. 
DDT/acre in 1960 and where each acre got 3.5 lb. of DDT during the entire mosquito- 
fogging season (Dicke, 1960). Although this total amount of the insecticide should be 
sufficient to set up the lethal earthworm-chain reaction for Robins, discovered by Barker 
(1958), the Robin mortality in this community was spectacular shortly after the area 
was first subjected to DDT to control Dutch elm disease (Hickey and Hunt, 19606). This 
loss could scarcely have resulted if mosquito control had seriously depressed the breeding- 
bird population in previous years. Wallace (in litt.) has encountered DDT-stricken birds 
following a mosquito-control operation in Michigan. If Midwestern adult-mosquito control 
techniques are as variable as Quarterman (1957) says they are nationally, local variation 
in bird mortality due to this program surely is possible. In Illinois, where mosquito- 
control work dates back to 1921, the area included in organized abatement districts 
now represents about 1.67 per cent of the total acreage in the state (Boulahanis, 1959). 
In Wisconsin, local fogging for adult mosquitoes is being carried out far more frequently 
than entomologists feel is necessary (R. J. Dicke and E. H. Fisher, pers. comm.). 

Adult-mosquito control in the Middle West appears to have a variable, rather uncertain, 
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; 
and quite possibly minor effect on birdlife. Wherever possible, it should be (1) localized, 
(2) carried with minimum application rates, (3) authorized only when conditions really 
require it, and (4) delayed until the conclusion of the breeding-bird season. 

Mosquito Larviciding—Elsewhere in the United States, modern larviciding has long 
been regarded as having rather little effect on birdlife. Good control of Culicine and 
Anophaline mosquito larvae was initially obtained with DDT repeatedly applied at 
0.1-0.25 lb./acre (West and Campbell, 1952). In South Carolina, 12 routine larvicidal 
treatments by airplane from 28 May to 5 September at 0.1 lb. DDT/acre are reported 
to have reduced mosquitoes, deer flies, and sand flies in numbers, but to have no observable 
over-all effect on other terrestrial insect populations (Scudder and Tarzwell, 1950). 
Repeated applications in South Carolina also had no known effect on birdlife in 
terrestrial habitats (Erickson, 1947). Dicke’s (1960) report of 0.5 lb. DDT/acre being 
used from 1 to 21 times per season for larval-mosquito control at Madison, Wisconsin, 
carries the implication (I think) that insect food for some birds may be reduced. In 
this instance, however, the larviciding is carried out on “high grass” and temporary 
water, and (it should be stressed) permanent marshes in this area are avoided. The 
effects (if any) on birds in this city seem likely to be confined to a few species like 
Song Sparrows (Melospiza melodia), Vesper Sparrows (Pooecetes gramineus), and 
Meadowlarks; since only 2.6 per cent of the city’s area is involved, the over-all effect on 
Madison’s birdlife is likely to be slight. Until additional data are gathered on the 
actual larviciding techniques of other communities, the wildlife effects of this program 
will remain unknown. The relative rarity of aircraft applications in the Middle West 
and the emphasis on treatment of temporary pools of water, rather than permanent ones, 
seem to me to reduce the potential hazard of mosquito-larval contro] to wildlife in this 
region. In other states, residual larvicides are now being applied at rates that certainly 
should be investigated by wildlife ecologists: DDT at 3-10 lb./acre, heptachlor at 5 lb./ 
acre, and malathion at 3 lb./acre (Communicable Disease Center, 1961). 

Research Needs.—The ecology of modern mosquito control in the Middle West is in 
many ways little known. Information is needed to determine the variation in amount 
of DDT now used by governmental agencies, by government contractors, and by private 
landowners for both larval- and adult-mosquito control. It is needed also to determine 
not only the size and shape of the areas now being subjected to DDT but also the 
density of wildlife populations exposed in each habitat. It is further needed to clarify 
both the short-term and the long-term effects of frequent spraying on key populations 


of other insects that are important to high-density bird populations 


OTHER FEARS 


Impairment of Reproductive Success.—In the laboratory, pheasants and quail chronically 
exposed to a diet containing sublethal amounts of chlorinated hydrocarbons have suffered 
a marked reduction in reproductive efficiency (DeWitt, 1955; Genelly and Rudd, 1956). 
This has led wildlife conservationists to fear that many birds may survive a sublethal 
exposure to insecticides but still suffer a marked loss of eggs or surviving young as a 
result. This is an extremely difficult phenomenon to detect and verify in the field, but 
Wright (1960) has obtained circumstantial evidence that Woodcock are thus affected 
by spruce budworm spraying in New Brunswick. Depressed reproductive success in the 
Wild Turkey (Meleagris gallopavo) has also been reported 1 year after fire-ant eradica 
tion in Wilcox County, Alabama (Clawson, quoted by DeWitt and George, 1960). 
Genelly and Rudd (1956) suggest that the phenomenon may occur in pheasants that 
attempt to nest in commercial orchards where 40-60 lb. of DDT may be applied annually 
on each acre. It does not, of course, follow that the diet and exposure of wild birds are 
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similar to that of the captive birds alluded to in the above experiments. What exists as 
a possibility has frequently been taken by conservationists to be a probability. It is 
extremely difficult to recommend or to recognize what is the conservative position that 
society should take in this matter. Among the facts that research workers could furnish 
to clear up this confusion are chemical analyses of the insecticide content of the gonads 
of birds killed each spring at TV towers in the northern tier of states. These birds 
presumably represent randomized samples of bird populations. If the gonads and other 
organs proved to have no traces of insecticides, the argument that the particular species 
sampled tend to pick up critically important amounts of DDT during their migratory and 
wintering periods would tend to collapse. If insecticides were present, the amounts found 
would then have to be correlated with those known in the laboratory to impair repro- 
ductive efficiency. 

Disruption of Food Chains.—The destruction of food resources brought about by 
insecticides is potentially a major hazard to birdlife, as many writers have pointed out. 
This danger is a function of a great many variables: 

(1) the size, shape, and ecological characteristics of the area treated (small or narrow 
areas are least hazardous; self-contained aquatic areas are apt to hold the toxicant 
longest) > 
the toxicity and residual life of the chemical used; 
the rate, manner, and frequency of application; 
interspecific and seasonal differences in the mobility of animals (swallows can 
readily forage elsewhere; but during the nesting season some birds are confined 
to areas less than 1 acre in size); and 
the life-history characteristics of the food organisms involved (some populations 
recover rapidly from contact with an insecticide, others much more slowly; earth- 
worms can concentrate the toxicant). 

There is no doubt that food supplies of some birds are quite radically changed by 
insecticides; but the actual effects on bird-population levels, reproductive success, and 
life expectancy have not been measured. This entire phenomenon requires further study 
in those treated areas where birdlife exists in moderately to fairly high densities. In the 
Middle West, the problem is restricted by the tendency of farmers to use insecticides on 
cropland where fence rows have virtually disappeared and where the breeding-bird 
population is now quite low. Attempts to work out the effect of an insecticidal treatment 
on a whole ecological system have seldom been carried out. This type of research requires 
highly organized team work, and it is beset by sampling problems that are often quite 
difficult to resolve. 

Delayed and Long-term Ejfects——The persisting effects of insecticidal treatments vary 
widely. Some chemicals are, of course, deliberately selected in control projects for their 
short residual life, while others may be applied at rates sufficient to have an insecticidal 
effect for as long as 3 years. As this latter effect was initially incorporated into the 
fire-ant program, the spring die-off of songbirds 1 year later (Baker et al., quoted by 
DeWitt and George, 1960) was not unexpected. Barker’s (1958) finding that Robins 
began to die 1 year after foliar spraying of DDT throws new light on this general 
problem. This research, which incriminated the earthworm as the carrier, has obvious 
implications in Woodcock ecology; but the phenomenon has yet to be repeated under 
controlled experimental conditions. 

After 10 years, experimental turf plots in Ohio have contained 11-18 per cent of 
the DDT originally applied to them, the rate of disappearance being inversely proportional 
to the initial concentration (Lichtenstein, 1957). Among application rates studied in 
this experiment, turf receiving 12.5 lb./acre in 1945 still contained 1.4 lb./acre in its 





3 Angry CONSERVATION SECTION 41] 


Vol. 73, No. 4 


upper 6-in. layer in 1955. The application rate used here on turf only once was con- 
siderably less than the 23.6 lb./acre and the 17.2 lb./acre that Hickey and Hunt (1960a) 
have calculated for DDT used on trees on University of Wisconsin and Shorewood ( Wis.) 
study areas in 1959. Although soil type and other factors also influence the persistence 
of an insecticide in the soil (Lichtenstein, 1958; Lichtenstein and Schulz, 1959), it seems 
possible that Robins (which apparently constitute one-half of the nesting suburban 
songbirds in the Middle West) may be affected for some time after DDT is no longer 
used in these communities. At the present time, however, there are no adequate data 
correlating the amount of DDT applied to a tree during the dormant season and the 


amount of this insecticide that falls to the turf below. 
GENERAL COMMENTS 
BIOLOGICAL VS. CHEMICAL CONTROLS 


Following Koebele’s dramatic success in controlling cottony-cushion scale, there has 


been a continuous effort to find parasites, predators, and diseases that would control 
other insect pests (Martin, 1940). According to Clausen (1952), at least 30 major insect 


pests have been fully controlled by this method in one or more countries; and substantial 


reductions appear to have been brought about in the infestations of a much larger number. 
These successes have not been easily attained. At least 40 species were tested in California 
before black scale could be crossed off the list of serious citrus pests. The U.S. Bureau 
of Entomology’s search for an effective enemy of the gypsy moth began in 1905 and 
lasted with some interruptions until the 1920's. Although some success has been reported 
in this particular search (Hawley, 1952), the gypsy moth was the subject of large-scale 
spraying in 1956-58. Of about 390 insect predators and parasites introduced and 
deliberately colonized in the continental United States, only 24 per cent are now 
established (Clausen, 1956). In general, climatic factors have greatly complicated 
the biological control of insects. Chemical control has one signal advantage in the eyes 
of entomologists; it can be counted upon to work in a wide variety of climates. 

Companies like Roehm & Haas, Merck, Bioferm, and Stauffer are all reported to be 
active in the development of biological mechanisms to control insects. Much of the 
industrial approach appears to be confined to Bacillus thuringiensis to kill moth worms. 
The USDA is, of course, active in this field. Its recent eradication of the screw-worm fly 
in the Southeast now seems to be assured, and must be ranked among the great triumphs 
of modern technology. The recent synthesis of the sexual attractant of the gypsy moth 
(USDA news releases 964-60 and 2953-60) marks another important breakthrough. The 
department, however, has had virtually the same research budget for the past 10 years 
(under $5,000,000 annually). Since the biggest impetus for the development of bio 
logical controls should be here, and since inflation has certainly affected this budget 
throughout the decade, one may wonder about the encouragement now being given to 
research on biological mechanisms in the United States. It has been said that “the 
research program in economic entomology is out of balance” (Smith, 1946) and, with 
some notable exceptions, biological control methods in the United States are not being 
exploited on a wide scale (Steinhaus, 1960). The possibilities for biological control still 
remain encouraging (Pickett, 1959; Simmonds, 1959). If wildlife-conservation organiza 
tions really want to see this research increased, they may well have to go to their 
representatives in the Congress and actively work for an increase in the USDA appropria 
tion for this type of work. 

One of the most confusing aspects of Japanese beetle programs to the layman centers 


around the concept that a proven biological control (type-A milky spore disease) is being 
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neglected in favor of the chemical approach in the Middle West. This view neglects 
the known life-history facts of the bacterium and the persisting difficulty of propagating 
Bacillum popilliae under artificial conditions prior to its sale to governmental agencies 
and to the general public. At the present time, the speed with which milky spore disease 
can be built up in a new locality directly depends upon the density of Japanese beetle 
grubs that are present (Hawley, 1952). This speed does not seem to be a function of 
closely related white grub populations, although the bacterium has been found in some 
June beetles. In short, milky spore disease represents an effective control of well- 
established Japanese beetles; but it is not known to be a barrier to geographic extensions 
of the species’ range, and it has no place at this time in an eradication program. A state 
like Wisconsin, which has already had its first occurrence of this pest, cannot build up 


a milky spore population in advance of its host. 


POPULATION-RECOVERY RATES 


Among the intellectual factors contributing to our present confusion regarding insec- 
ticides, little attention seems to have been given to the rates or periods of time required 
by birds to repopulate heavily sprayed areas. Aside from food-chain and reproductive 
phenomena about which relatively little is yet known, the insecticide-wildlife relationship 
roughly breaks down into three types: (1) little or no wildlife mortality where the 
insecticide is lightly applied and then only as a one-shot affair; (2) considerable mortality 
where a highly toxic chemical is applied only once as an eradication measure (real or 
alleged); and (3) considerable mortality where insecticides are repeatedly applied in 
fairly high concentrations. Forest-insect work in the U.S. is an example of the first; 
Japanese-beetle and the initial fire-ant programs are examples of the second; Dutch-elm- 
disease control (and possibly orchard spraying) are examples of the third. The response 
of bird populations to these latter two types is the subject of research that is only now 
getting underway; but some generalized remarks on avian repopulation phenomena can 
be made at this time. 

As Mills (1959) has pointed out, population-recovery rates for a given species will 
obviously vary (1) from year to year, according to the weather, (2) with the reproductive 
capacity of each species, (3) with its mobility, (4) with the level to which the species 
has been reduced, (5) with the existence of nearby habitat carrying good densities of 
the same species, (6) with the size of the tract to be repopulated, (7) with the persistence 
of the insecticide that has been used, and (8) with the relative toxicity of this chemical 
or its breakdown products. 

It is a truism in both physics and biology that nature abhors a vacuum. Whenever an 
insecticide has depleted a bird population, new birds will move in to take advantage 
of the vacated habitat. This can be counted on to take place in Type 2 programs like 
eradication and in Type 3 programs like annual DED control. In Type 3, nearby un- 
sprayed habitats will annually feed birds into the sprayed area, which thus serves as a 
death trap. During the breeding season of 1959, Wallace et al. (1961) had a high count 
of 22 Robins on the Michigan State University campus; but a total of 45 Robins were 
picked up or reliably reported there as dead or dying. Ingress here is clearly indicated. 

Under conditions of catastrophe not involving an insecticide, a breeding-bird population 
like that of the Eastern Bluebird (Sialia sialis) may take up to 10 years to return to its 
former density over an area as large as New England (Forbush, 1929:419-420), but in 
areas as small as 40 acres, the recovery may be effected in a matter of weeks (Stewart 
and Aldrich, 1951; Hensley and Cope, 1951). There are no facts available that cover 


all the eight variables listed above; but, other things being equal, rapid recovery is 
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apparently the normal thing in common, healthy, and vigorous species of birds (Griscom, 
1941). This is a consideration that wildlife conservationists often fail to take into 
account in the evaluation of insecticidal programs carried out as eradication measures. 


NATIONAL POLICY AND INSECTICIDE-WILDLIFE RELATIONSHIPS 


From the present review of the effect of insecticides on both migratory and non- 
migratory birdlife, it is obvious that—despite all the unknowns still to be resolved—certain 
uses of insecticides do have broad, lethal effects on bird populations. These effects 
cannot be traced to carelessness in the field, or to accidents, or to instances of outright 


experimentation. National policy in respect to these phenomena is still in a state of 
evolution. I think it can be safely said that the United States has no formal and 


consistent policy regarding the protection that Americans are to give all forms of birdlife. 


It does have a body of presidential proclamations, congressional acts, and administrative 
decisions that, within the past 60 years, have to some extent formalized public attitudes 
and governmental responsibilities. The proclamation approach, extensively used by 
Theodore Roosevelt, did much to set aside portions of the public domain as parks, as 
reservations for colonial-nesting birds, and as game reserves. The congressional approach, 
made possible by the 1916 treaty with Great Britain, removed most migratory birds from 
the game list. Although this technique involved the elementary use of prohibition, it was 
a landmark in the development of a national policy regarding birdlife. In recent decades, 
the Congress has been most active in expanding the federal government's responsibilities 
toward migratory game birds, but congressional thinking on nongame birds has largely 
been restricted to budgetary support of federal research projects on such aspects of 
conservation as wildlife diseases and the effects of pesticides. Thus the research character 
of the U.S. Fish and Wildlife Service has—quite apart from the waterfowl problem 
been the focus of a slowly developing national policy with respect to birdlife. The 
administrative decisions that have crystalized national policy on nongame birds have 
been many. The U.S. Fish and Wildlife Service has exercised a major responsibility for 
the Whooping Crane (Grus americana), and the U.S. Forest Service has done the same 
for the California Condor (Gymnogyps californianus). Secretary Seaton’s decision not 
to allow mineral exploration in Condor terrain was an important landmark in the 
evolution of national policy; State Department pressure, sparked by an official protest 
from Canada, was even sufficient to modify activities of the military establishment in 
order to preserve the wintering grounds of the Whooping Crane. 

Administrative recognition of the importance of pesticide research developed at the 
federal level during the 1930's when Cottam, Uhler, and Bourn investigated the ecological 
effects of mosquito control on the Atlantic Coast. Service studies were greatly expanded 
in the 1940’s when DDT became generally available for public use. Research administra- 
tive leadership was, in effect, formally approved by the Congress. In 1960 the Congress 
went beyond the requests of the executive branch of the government in further expanding 
the Fish and Wildlife Service budget for research on pesticides. 

Thus national policy with respect to songbirds is continuing to evolve; but its outlines 
are still vague and contradictory: Without a special permit, you cannot pick up and 
take home a road-killed Baltimore Oriole (/cterus galbula); you can generally with 
impunity, however, cut down a tree containing an oriole nest full of young. You cannot 
shoot a Snowy Egret (Leucophoyx thula), but you can drain off a marsh on which a 
whole colony of egret nestlings may depend for food. You cannot shoot a Robin, but 
you can kill it with an insecticide. In general, national policy holds that the economic 


interests of man supersede the survival interests of animals, but the federal government 
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appears to exercise at least a research responsibility to mitigate the impact of economic 
developments upon the wildlife of the country. That our society does make exceptions 
to the overwhelming rule of economics is evident in our perpetuation of parks that have 
great sentimental or aesthetic value in spite of their tremendous worth as real estate. 
(Central Park on Manhattan Island is one example.) Americans may be quite pragmatic; 
but they are also sentimental . . . and some unconscious development of a wildlife ethic 
is taking place. 

In public-health matters in the United States, national policy places the finger of guilt 
on a new food chemical until industry has demonstrated its innocence—and the innocence 
of its breakdown products. In the pesticide-wildlife field, the chemicals are—in effect 
nearly always deemed officially to be innocent until proven otherwise. There is no 
organized system set up for testing the wildlife effects of new pesticides prior to, or 
even after, they are placed on the market; nor is there any agreement yet as to how 
this responsibility is to be shouldered. To some extent, the Congress has looked more 
and more to the Fish and Wildlife Service to plug this gap. It is hardly possible that 
the Service can ever do this alone, but the magnitude of the entire problem is not yet 
clear. Most states, for instance, do not even have statistics regarding the total amount 


of various insecticides used within their borders for agriculture. 
THE DECISION-MAKING PROCESS 


Decisions on the use of insecticides in this region are made by landowners, municipal- 
ities, counties, states, and the federal government. The degree to which wildlife- 
conservation interests participate in these decisions varies greatly. 

At the landowner’s level where farmers, gardeners, and suburbanites are so much 
involved, wildlife-conservation thinking seldom seems to enter into the decision-making 
process. In general and at the moment when these decisions are made, the public does 
not have ready access to information on the wildlife effects of the various application 
rates that are possible. 

This situation may prove to be more and more hazardous to suburban wildlife. (Its 
public-health aspects are outside the scope of this review.) There is nothing at this 
time to prevent a landowner from oversaturating his property with DDT to control adult 
mosquitoes (although 0.1 lb. per acre may suffice), and the resulting hazard to nesting 
birds then becomes a function of the number of properties that are blocked in during 
the course of this process. (Excessively frequent use of DDT is, of course, one way to 
build up resistant strains of mosquitoes. At the present time, no such strains are known 
in the Middle West, and any contemporary prediction of their future appearance is 
complicated by the essentially local character of adult-mosquito control in this region.) 
The use of chlordane to kill crab grass is another potential hazard to suburban wildlife, 
but no ecological research has been carried out on this tec hnique and its side effects, 
especially those on local Robins. 

The private ownership of large blocks of forest land involves an entirely different 
pattern of decision making. Here there is always the possibility that either the state or 
both the state and the federal government will recognize the insect outbreak as a public 
danger and carry out a control program in which subsidies toward the landowner’s 
share in the spraying are an important consideration. Quite apart from any state 
regulations regarding a permit to spray, economic interest thus dictates that technically 
trained foresters and entomologists enter into the decisions regarding the use of inse« 
ticides on privately owned forest land. 

In general, wildlife interests have had in the past only a minor role in decision 
making at the municipal level. An April cut-off date for Dutch-elm-disease spraying 
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in Wisconsin (jointly set up by the state conservation commission, the state board of 
health, and the state department of agriculture) may well have reduced the hazard to 
May migrants; these were conspicuously affected by late spraying operations in Michigan 
in the spring of 1956 (Wallace et al., 1961). Public interest in the matter seems to 
have encouraged three municipalities in Wisconsin and two in Illinois to substitute 
methoxychlor for DDT in spring. Thus, the weight of public opinion in some states is 
somewhat in advance of regulations set up by a state pesticide review committee. This 
occurs despite a frequent failure of government authorities to acquaint the public with 
the wildlife hazards of insect-control programs. Proposals to create or strengthen a 
state pesticide-review board or committee have recently been the subject of legislative 
consideration in Michigan, Illinois, and Wisconsin. Review boards may indeed be 
helpful in some states where control agencies have consistently refrained from consulting 
with conservation departments, but their authority is often restricted (as in Connecticut, 
to aerial application; or in Wisconsin, to forest and noncrop spraying). The wisdom of 
their decisions will also be limited by the paucity of research data that are available 
(as on the effects of mosquito-control operations on urban birdlife). Co-ordination of 
government agencies now having quite separate functions is clearly a current need. Each 
state could also profit by some long-range planning jointly carried out by agronomists, 
plant pathologists, pollution experts, public -health authorities, entomologists, foresters, 
and fish and wildlife biologists. 

At the federal level in the United States during the 1940's, close co-operation in 
research featured the many efforts of the old Bureau of Entomology and Plant 
Quarantine (in the Department of Agriculture) and the Fish and Wildlife Service (in 
the Department of Interior) to understand the complex side effects of DDT. This 
co-operation seems to have gradually disappeared, and at least until 1961 the present 
Agricultural Research Service did not enjoy a close working relationship with the 
Bureau of Sport Fisheries and Wildlife in the Interior Department. During the past 
decade, when ARS was able to set up large-scale programs involving granular applica 
tions of aldrin, dieldrin, or heptachlor, the absence of an efficient interdepartmental 
memorandum of agreement significantly contributed to public controversy. Such an 
agreement was worked out during the past year; but as late as 1960 ARS flatly 
refused to deal with state fish and game departments, as Congressman Dingle brought 
out in a public hearing (Popham, 1960:60). Although it is true that most game popula 
tions will recover after a heavy application of (say) aldrin has disappeared, no written 
out arrangements exist to enable a state conservation department to plan locally closed 
hunting seasons and to inform sportsmen why such steps are necessary. This conflict 
of interests in the United States has a parallel in Canada where spruce budworm spraying 
appears to be threatening local populations of salmon. There, however, a federal inter 
departmental review committee represents the agencies responsible for forest, fish, and 
wildlife resources (Preble, 1960), and co-ordinated efforts to resolve a difficult problem 
have now led to a new use of DDT at % Ib. per acre (Webb, 1960). 


WILDLIFE-CONSERVATION NEEDS 


If society is to succeed in minimizing the impact of insect control upon wildlife popula 
tions, it will have to delegate specific authority for certain jobs, co-ordinate the technical 
knowledge now available, and find the funds to use the full potential of scientific 
research in resolving the problems, both real and alleged, that now face our developing 
technology. 

Virtually all of the ecologists who have reviewed the over-all pesticide-wildlife problem 


emphasize the lack of factual information on this phenomenon, and they point out 
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specific areas that require research (Rudd and Genelly, 1955, 1956; George, 1957; 
Leedy, 1959). These research needs are critical and require no itemization here, although 
the need for a team approach cannot be over-emphasized. Ecologists, however, are not 
political scientists, and their papers deliberately avoid recommendations that have 


political overtones (using politics in the best meaning). This has left a serious gap 
in conservation thinking. I feel no better equipped than my colleagues to fill this gap, 
and I would prefer to delineate needs rather than recommendations. These needs involve 
both federal and state responsibilities. They appear to apply to the Middle West as 


well as to other parts of the United States. 


NATIONAL NEEDS 


(1) As new insecticides continue to come into the market, the responsibility will 
have to be fixed for determining their general wildlife toxicity and hazard. This means 
an expanded budget for either industrial, federal, or federally sponsored research. It 
also means a national board of review and some expansion of our present labeling 
system. It does not mean a Miller-like amendment which arbitrarily eliminates the 
agricultural use of compounds that exceed some established tolerance. It does mean 
that new insecticides should be identified as to their probable effect on a limited 
number of wildlife species under certain specified conditions. There is a widespread 
feeling among wildlife conservationists that the Congress should place the responsibility 
for this research on the manufacturer who releases a new economic poison on the 
market. To some extent, the Congress has already done so (George, 1957): the Federal 
Insecticide, Fungicide, and Rodenticide Act states that every manufacturer must plainly 
mark his insecticide with an appropriate statement of precautions to prevent injury 
to man and domestic animals, fish and wildlife. Under this legislation, the U.S. 
Department of Agriculture is given discretionary responsibility in the registering of 
new compounds. The system is not effective, as wildlife conservationists see it, and a 
realistic appraisal is now needed. This appraisal could well be carried out by the new 
Committee on Pest Control and Wildlife Relationships that has been set up by the 
National Academy of Sciences and the National Research Council. 

(2) Some parallel system should be worked out to cover the more toxic compounds 
that now are widely used. Field studies are needed not only on the short-term, wildlife- 
mortality effects, but also on repopulation rates, long-term reproductive effects, and food 
systems. This expansion of ecological investigations will surely require an increased 
budget for the U.S. Fish and Wildlife Service. Where elaborate facilities (like pens 
and cage equipment for toxicological studies) are required, the Service will do well 
to carry out the research itself. Where field investigations are needed under a variety 
of conditions, the Service will have to set up research contracts with agricultural experi- 
ment stations, its own co-operative wildlife research units, and other colleges and 
universities. This possibility is further discussed under (6) below. 

(3) The Agricultural Research Service of USDA should get budgetary encouragement 
to expand its research work on insect-control methods that will affect pest targets 
without disrupting entire food-chains and affecting wildlife populations. 

(4) The National Science Foundation and other agencies encourage and subsidize 
intensive studies of food-chains as they are affected by our most widely used pesticides. 
These are difficult investigations to carry out, involving (as they do) teams of specialists 
capable of working together on both vertebrate and invertebrate animal populations. A 
co-ordinating committee of the National Research Council or the Ecological Society 


of America is probably needed to encourage and integrate this type of work which, 
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at least initially, could be restricted to natural areas and a few very typical types of 


pesticidal usage. 


STATE NEEDS 


(5) State legislatures should inaugurate statistical systems that will clearly show the 
extent to which the more important insecticides are being used within their borders. 
These statistics should include the crops and land uses involved, the chemicals and rates 
of application used in each type, the method and frequency of application, and approxi- 
mate acreages. Some provision should be made for testing the accuracy of the data so 
compiled. California’s present system is often regarded as an appropriate model; but 
Dicke’s (1960) compilation of Wisconsin statistics is the only summary that I have 
seen clearly picturing the use of agricultural insecticides in a given state—in terms that 
are meaningful to ecologists and conservationists. These statistics need only be compiled 
about once every 5 years in order to show trends. They could well be made a responsi- 
bility of each state department of agriculture. 

(6) Agricultural experiment stations should co-ordinate their research on the actual 
application rates that are being employed for the major poisons in each region, giving 
attention not only to immediate but also long-term wildlife effects. Wildlife ecologists 
attempting to carry out research on insecticides in Illinois, Michigan, and Wisconsin 
frequently report that they are restricted by a lack of state funds to carry out their 
investigations. Special federal subsidies provided by the Congress are certainly needed 
to conduct this work on migratory birds, but studies of pesticidal effects on non- 
migratory game should be financed by each state. 

(7) Agricultural extension specialists should assume a greater responsibility in 
explaining federal and state insecticidal programs to the general public both urban 
and rural. They should be prepared to explain the reasons for these programs, to 


predict what wildlife losses are expected, and to show how efforts are being made to 


reduce these to a minimum. This is not a criticism of the Agricultural Extension 
Service, but rather a vote of confidence that it can fill a gap that now exists. The 
confused state of public opinion is to some extent the result of overspecialization in both 
research and control operations. If the Service is willing to help its men to train 
themselves along broad ecological lines, it can do much to educate the public on 
the complex, interlocking problems that it is facing. In many state conservation 
departments, extension specialists can also greatly contribute to the solution of this 
problem. 

(8) In states where interdepartmental liaison is traditionally poor, legislatively created 
boards of review may be required to permit the state conservation department (and 
also the department of health) to participate in decisions on mass-spraying programs. 
Connecticut’s regulatory committee is a much-quoted example, but its powers surely 
require expansion. My review did not go into this aspect of the problem. 

(9) Legislative Reference Bureaus (or their equivalent) should have standing pesticide 
advisory committees to (a) inform each legislature of new pesticide developments that 
may affect not only public health but also the wildlife resources of the state, (b) review 
state trends in pesticide usage every 5 years, and (c) recommend practical procedures 
in the control of pesticidal use that are appropriate. In some states, as in California, 
legislation may require the licensing of trained personnel for the application of the 
more toxic chemicals now on the market. At the federal level, the National Research 
Council has recently established an advisory committee on pesticide-wildlife relationships. 


Its counterpart almost surely is needed at the state level, too. 
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SUMMARY 


In the Middle West, few data are available on the acreages now sprayed for mosquitoes, 
on the variations in application rates, and on the long-term effects of this type of control. 
Large-scale, orchard-insect control is potentially more hazardous to wildlife, but is 
equally unstudied in this connection. Forest-insect pests now appear, with one possible 
Canadian exception, to be controlled with little or no apparent loss of birdlife. Dutch- 
elm-disease control has had very serious urban wildlife effects in the Middle West, but 
the substitution of methoxychlor for DDT in the spring promises relief from this problem. 
Programs of the U.S. Department of Agriculture to suppress Japanese beetles in this 
region and to eradicate fire ants in the South have been associated with marked effects 
on songbird and gamebird populations; it appears likely that most of these populations 
will recover within a few years after disappearance of the insecticide, but federal 
programs will remain a threat to bird species of limited distribution. Agricultural use 
of insecticides has not been adequately studied for its effect on wildlife, but severe 
bird mortality on cropland treated in Wisconsin may be mostly confined to about 20,000 
acres where apples and cherries are grown. 

Reproductive efficiency has been markedly lowered as the result of sublethal ingestion 
of chlorinated hydrocarbons by laboratory birds; and this has led conservationists to 
fear that many wild bird populations may be insidiously depressed by modern insecticides. 
It is also feared that the disruption of food chains may also be hampering birdlife today. 
Both hypotheses are quite difficult to test in the field, although reproductive failures 
in Woodcock and Wild Turkey are now reported to be associated with use of insecticides 
in New Brunswick and the South. In general, control agencies have displayed some 
slowness in admitting the effect of insecticides on birdlife, and conservationists have 
been equally slow to admit the population-recovery potential of bird species killed off 
in emergency insect-eradication programs. 

National policy regarding nongame birds has been gradually developing throughout 
the present century. At the present time, the U.S. Congress is interested in lessening 
the impact of modern insecticides on wildlife, but no satisfactory system has evolved 
to identify the wildlife hazards of new insecticides that come on the market, and state 
conservation agencies do not participate in all the major insect-control decisions of the 
U.S. Department of Agriculture. Research on biological control in America is not being 
fully exploited in the United States, and budgetary encouragement of the Agricultural 


Research Service along these lines could be pushed by conservationists. Intensive 


ecological research on food-chain systems could also be expanded with federal funds 


that are now available, but some responsibility to encourage and organize this difficult 
work will have to be assumed by the National Research Council or a similar agency. 

State governments should inaugurate statistical systems on pesticides, co-ordinate 
research by agricultural experiment stations on the field use of the major poisons, 
expand extension teaching in this field, integrate interdepartmental interests and goals, 


and create standing advisory committees to anticipate new problems. 
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ORNITHOLOGICAL LITERATURE 


Tue Book or Birp Lire: A Stupy oF Birps 1n THem Native Haunts. By Arthur A. 
Allen. Second edition. D. Van Nostrand Company, Inc., Princeton, New Jersey, 1961: 
6 < 9% in., xxii + 396 pp., 53 col. photos., 200 figs. (incl. many bl. and wh. photos 
and 76 paintings in bl. and wh. by William C. Dilger). Trade edition, $9.75; text 
edition, $7.50. 

Witmer Stone, in his review of the first edition of “The Book of Bird Life” (see The 
Auk, vol. 47, pp. 432-433, 1930), wrote: “Dr. Allen’s ability to transmit clearly to others 
his knowledge of birds through the medium of pen and camera make this book particularly 
valuable both as a text book and as a reference work in the home.” Dr. Stone’s remarks 
hold for this new edition. In my opinion, it sustains the reputation of the earlier edition 
as the best general introduction to ornithology. 

Dr. Allen states in his introduction that “The book never was intended as an all 
inclusive text and the omissions will be quite conspicuous to the technically-trained orni 
thologist. On the other hand, those who are interested chiefly in extending and interpret 
ing their own observations and who need a readable introduction to general ornithology 
may find this new edition helpful.” 

There are three major, beneficial changes in the edition. The first is a new chapter on 
ethology. The last half, on instinct and intelligence in birds, was taken from Chapter 11 
of the first edition and nicely rounds out an extremely valuable and interesting account 
of bird behavior. 

The second change is in Chapter 2 on classification. Two new figures diagrammatically 
illustrate relationships of orders and families in accordance with Wetmore’s (1951) system 
of classification. Dr. Dilger’s paintings, representing the North American families, are 
exceptionally well done. Each shows a typical head (with neck) and tarsus and, in many 
cases, a distant view of the bird in its habitat. With these illustrations the chapter pre- 
sents a concise summation of North American bird classification. Reproductions of some 
of the author’s colored pictures of warblers are misplaced here and break up the sequence 
of Dilger’s paintings between Tyrannidae and Alaudidae. In my copy some of the plates 
are off register and the colors have been poorly reproduced. 

A third change is in the section called “Suggested Readings” which is designed to ex 
pand various topics covered in the text. This has been brought up to date and appears 
at the back of the book arranged under various subject headings such as “Anatomy,” 
“Banding and Bird Behavior,” etc. One important source which unfortunately missed 
inclusion is Marshall’s “Biology and Comparative Physiology of Birds.” 

The rest of the book remains little changed except where obvious errors have been 
corrected (e.g., Ostriches in Europe and Asia instead of Europe and North America, p. 7) 
and where outmoded examples occurred. One statement that was not revised on p. 72 
reads: “One would not expect the live oaks and cabbage palms of Florida to shelter the 
same birds as the hemlocks and chestnuts of New York. . . .” Some statements in the 
section on ecology might be questioned by specialists of the subject, particularly the state- 
ment that “a forest of trees is a poor place for birds.” But these statements of the author 


tend to stir up the critical mind, as no doubt they were intended. 


One particularly distressing thing about the copy at hand is that several of the color 
photographs of birds are poorly reproduced and sandwiched into places far from where 
they illustrate the text. A more direct reference in the text to these plates would help the 


reader. 
It is apparent that there has been lack of communication between author and publisher 
in working out production details. One is also inclined to question the ethics of a trade 
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edition selling for $9.75 (price listed in the “Cummulative Book Index”) and a text edi 
tion (not as well advertized) for $7.50, the only apparent difference being in the jacket. 

All in all, this second edition, like its predecessor, is a fine contribution to ornithology 
from one of America’s foremost teachers.—SterHen W. Eaton. 


Birps or ANAKTUVUK Pass, Kosux, AaNp Otp Crow: A Stupy 1n Arctic ApapTaTion. By 
Laurence Irving. Smithsonian Institution, United States National Museum Bulletin No. 
217; 1960: x+409 pp., 13 pls., 36 figs., 19 tables, several line drawings. $2.00. 


Lately there has been an increase in the experimental approach to the ecology of 
homoiothermal (“warm-blooded”) animals. Most of these new studies have concentrated 
on some limited feature such as temperature regulation, metabolism, and water loss. In 
ecological literature the faunal listing is common, and the experimentalists have overlooked 
this form. But one experimentally based fauna is now available. This is Laurence Irving's 
book on the birds of Arctic Alaska, which shows how a group of species maintain them- 
selves in a cold environment. 

The book first surveys, in separate chapters, the distribution of birds in three northern 
Alaska localities: Anaktuvuk Pass, Kobuk, and Old Crow. Each chapter contains a 
description of the region and a commentary on each of the species found. Included is 
valuable information rarely presented in avifaunal studies—for example, six-year records 
of arrival dates for the birds of Anaktuvuk Pass. In gathering these data and others, Dr. 
Irving has greatly profited from the activity and perceptivity of the resident Eskimos and 
Indians. Occasionally the species accounts give interesting fragments of native folklore. 

In later chapters the book takes up a discussion of migration, residence of birds in the 
Arctic, the influence of Arctic environment on migration and nesting, and the bioenergetics 
of Arctic birds. Dr. Irving suggests that extreme environmental conditions regulate the 
physiology and behavior of Arctic birds. Much of the book’s importance lies in these 
chapters for it is here that the author (an experimentalist himself) gives an excellent 
synthesis of field and laboratory observations and at the same time provides a fine summa- 
tion of current knowledge on the adaptation of warm-blooded animals to a cold climate. 

Well organized and written in an easy style, the book is highly recommended to anyone 
interested in the ecology of animals.—Brian K. McNap. 


A Fiecp Guwwe To Western Birps. By Roger Tory Peterson. Houghton Mifflin Company, 
Boston, 1961: 4% X 7% in., xxvi + 366 pp., 60 pls. (36 col.). $4.95. 


Twenty years after the appearance of the first field guide to western birds a second re- 
vised edition has appeared (publication date: 31 March 1961). Not only has it been com- 
pletely rewritten, but it is enlarged and vastly improved. It is amazing how much more 
information has been included, yet the size is seemingly not much larger. It is still a con- 


venient “pocket-sized” book, handy for field use. This edition has 126 more pages than 
the first. As an incidental feature it is sponsored by the National Audubon Society and 
the National Wildlife Federation. 

The biggest innovation is that it includes the birds occurring in the Hawaiian Islands. 
Accordingly the book is arranged in two parts, Part I being concerned with the birds of 
North America west of the 100th Meridian and Part II with those of the Hawaiian Islands. 
In addition there are two appendixes, one on accidental and marginal species in western 
North America and the other on casual and accidental species in the Hawaiian Islands. 
An attractive feature pertains to the inside covers. In front there are 30 roadside silhou- 
ettes and at the rear 24 shore silhouettes. A complete index terminates the book. 
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Mention of the index brings up the matter of names. The ones used are those of the 
fifth edition (1957) of “The AOU Check-list,” but in the index and species accounts 
names are given in parentheses that were in use in the fourth edition (1931) of the 
Check-list and which have now been changed—e.g., Dunlin (Red-backed Sandpiper). 
Obsolete or little-used vernacular names are not listed except for an occasional one that 
has wide popular use, even though it has not been officially sanctioned—e.g., “Winter 
Chippy” for Tree Sparrow. In these instances the common name appears in quotes. Both 
common and scientific names are listed in the index where the page number in boldface, 
following the common English name of the species, refers to the page on which the illustra 
tion is found. Unlike the earlier edition virtually no attention is paid to subspecies, which 
with few exceptions cannot be distinguished in the field, and which do not properly be- 
long in a popular field guide. Occasionally there is reference to two types like the Solitary 
Vireo on plate 49 (p. 246) which shows the so-called typical form and a plumbeous form. 

The illustrations are all new for this book although a few have been borrowed from the 
eastern and Texas guides, and there are more color plates. Of the 60 plates, 36 are in full 
color, which is six times as many color plates as in the first edition. Black and white 
illustrations are used (e.g., hawks in flight and gulls) when they afford more aid in field 
identification than color. However, in some instances groups are shown both in black and 
white and color. The color plates are superb. The color reproduction is much better than 
before and thus every figure approaches “true to life” conditions. Impressing me as par- 
ticularly fine examples are plates 59 and 60 (pp. 310 and 311) on native and introduced 
Hawaiian land birds. In the latter even the orange colored variant of the male house 
finch is shown. I wish the author had devised a way to include in color plate 16 (p. 67), 
showing the hawks, two western species, namely the Prairie Falcon and the Aplomado 
Falcon, even though each is shown in black and white on plate 17 (p. 74). I would like 
to have had included a color plate of the owls, yet I realize there were limitations of what 
could be included and the publishers are to be congratulated on keeping the cost down to 
a reasonable figure. The colored illustration of the Gray-headed Chickadee (Parus 
cinctus) (plate 45, p. 214) of Eurasia, which occurs in northwestern North America, is 
the first I have seen of this interesting form. The plates are nicely spaced throughout 
the book ard so are fairly close to the families and species accounts. The several illustra 
tions per plate are for the most part representatives of the same family. Beneath each bird 
on the plate is printed its name and on the opposite page the kinds are listed and under 
each the principal diagnostic characters are given. Many of these features are further 
emphasized by short lines extending from the particular marking shown on the colored 
figure. It was called to my attention by Clayton White that one figure has partially in- 
correct coloring, namely the male Ladder-backed Woodpecker on plate 40, opposite p. 167. 
It should have a black tail in the center, not green as shown. In the colored plates 
different colored backgrounds are very effective (cf. pp. 67, 98, 151, 198, 263). Two plates 


impressed me as a bit overcrowded, namely the woodpeckers, plate 40, p. 167 and the 
finches, plate 55, p. 274, yet it is advantageous to have the similar kinds grouped together. 


“i 


A very utilitarian feature is a system of cross references between figures and textual 
material. l nder eac h species account there is a page reference to the colored illustration, 
while on the page facing the plate, where the kinds are listed, there is a page reference to 
the descriptive material. 

As pertains to the text, the summaries of family features are improved and strengthened. 
For the species accounts there is more factual data than before. The plan is to give in 
capital boldface letters the common name. Under this in italics is the specific name 
followed by an indication of the size of the bird and the page reference to the illustration 
in color and/or black and white. Field marks (formerly description) come next with the 
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most distinctive features italicized. A very useful addition is a section on similar species 
with the distinguishing features briefly noted. Then comes voice and where found (form- 
erly range). Both breeding and winter occurrence are noted. Then there are two new 
entries on habitat and nest. The data are remarkably thorough throughout and up-to-date. 
For instance, information is included on the rediscovery on the island of Kauai by Frank 
Richardson in 1960, of several of the Drepanids feared to be extinct (see The Condor, 
vol. 63, p. 179, 1961). I like the notation of different opinions in cases of doubtful taxo- 
nomic position, e.g., the Blue Goose (p. 37), the Wrentit (p. 218), Brown-throated Wren 
(p. 220), and the placement of the subfamily Carduelinae either in the Ploceidae (p. 264) 
or the Fringillidae (p. 278), as well as different concepts as to the number of species in 
the family, e.g., Sylviidae (p. 234), Laniidae (p. 239), Parulidae (p. 245), and Thraupidae 
(p. 276). Throughout there are many added helpful notations like the frequent occurrence 
of rust staining on the heads of Snow Geese and Sandhill Cranes. 

The author went to great lengths to insure accuracy of his distributional data both in 
the main body of the text and the appendixes and after carefully going through the litera- 
ture himself, he submitted the write-ups to many regional ornithologists. It is remarkable 
how complete and accurate the data are. However, one slight omission was called to my 
attention by Robert Sundell, that the Roseate Spoonbill (p. 339) is also casual in Arizona, 
there being several sight records and a published photograph of a specimen (The Condor, 
vol. 46, pp. 19-20, 1944). 

Western ornithologists and bird finders have long awaited this second edition of “A 
Field Guide To Western Birds” by Roger Tory Peterson. With the appearance in recent 
years of the fifth edition of “The AOU Check-list,” several state publications on birds, 
and now this revised field guide, the way is cleared for a new era of accentuated study 
and pleasure with standardized names and improved tools.—WiLuiaM H. BeHLe. 


Dawn IN A Duck Burnp: A Guwe ro THE CaLts or WaterrowL. By Peter Paul Kellogg 
and Arthur A. Allen. Cornell University Records, Ithaca, New York, 1960: 10-inch 
vinylite record, 334 r.p.m. $5.95. 

This record will be of particular value to the ornithologist and waterfowler wishing to 
hear certain waterfowl calls which they might never hear in a lifetime afield. 

The spring display notes of the Common Goldeneye, the high-pitched squeak of the 
drake Blue-winged Teal, the low chattering goldfinch-like notes of drake Wood Ducks, 
and the sonorous calls of the Trumpeter Swam are rarely heard. Few observers in interior 
America have seen Oldsquaws, let alone heard their melodious calls so familiar to the 
waterfowlers of the New England coast. Yet the calls of these and other waterfowl may 
be readily heard from the comfort of an arm chair because this record simulates a morning 
in what could be called a unique duck blind. The blind is unique because of the geo- 
graphic range of the species represented and because of the seasonal nature of many calls. 
Only the most cosmopolitan hunter would ever be exposed to all the waterfowl voices 
presented. 

Some of the species represented are provincial in their occurrence, as exemplified by 
the Fish Crow, Common Loon, Oldsquaw, and Trumpeter Swan. Other species such as 
the Pied-billed Grebe, Redhead, Canvasback, and Common Goldeneye rarely call during 
the fall; the calls presented are to be heard mainly during the spring. 

The calls of several important ducks are not given (e.g., Green-winged Teal, Gadwall, 
Shoveler), but calls of several species (Mallard, American Widgeon, Pintail, Redhead, 
American Coot) are presented three or more times. The value of such prosaic calls as 
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those of the Killdeer and Ring-billed Gull is questionable to those interested in “A Guide 
to the Calls of Waterfowl,” the subtitle of the record. : 

Most species of ducks have several calls but usually only the principal call of each spe- 
cies is given. The rarely heard notes of the drake Wood Duck are presented, yet the 
characteristic alarm call of the hen Wood Duck is not. The record has a good repertoire 
of Mallard calls and a special band of three series of Mallard calls which duck hunters 
could emulate in decoying this species. 

The rendition of most calls is good, but the clamor of Snow Geese is so loud that it 
obscures many of their characteristic barking notes. 

This record will be enjoyed by all who thrill to the particular wildness conveyed by 
waterfowl conversation in the air, in the marsh, and on the water. It is of value to the 
duck hunter interested in perfecting his technique in decoying Mallards and Black Ducks. 
As a guide to the calls of waterfowl, it is somewhat disappointing because the extent of 


its coverage is incomplete.—F rank C. BELLROSE. 


Humm™incsirps. By Crawford H. Greenewalt. Doubleday & Company, Inc., New York, 
1960: 8% x 11% in., xvi + 250 + xvii-xxi pp., 69 col. pls., numerous bl. and wh 


drawings. $25.00. 


“Hummingbirds” is a really thrilling presentation of a series of 75 superb color photo- 
graphs of 58 species of this very challenging group of birds. It is indeed a rare pleasure to 
thumb through page after page of exquisite, life-sized, color prints of these iridescent 
avian jewels. One feels that each one encountered must surely be the best. The quality, 
although varying somewhat, certainly holds up well throughout the entire series. The short 
paragraphs of explanation of each plate are not profound statements of factual data re- 
garding the birds depicted, but in most cases give intimate, often amusing, details about 
the circumstances under which the pictures were taken. One, for instance, states “This 
bird and her mate were photographed in the garden of Mr. and Mrs. Wm. Phelps, Jr. in 
Caracas, where Mr. Phelps was kind enough to provide sugar solution for the birds and an 
occasional gin and tonic for the photographer.” 

Crawford Hallock Greenewalt, the author, is president of the DuPont Chemical 
Company and a highly capable chemical engineer and executive, but both ornithologically 
and photographically he is an amateur. One might feel that this “amateur” status would 
give encouragement to other amateur photographers but, when the chapter dealing with 
his equipment is read, one finds that the word is hardly applicable in its ordinary sense in 
this case. As the writer states in this chapter, the account does not contain “do it your- 
self” directions. Not that Mr. Greenewalt is selfish or exclusive about his methods—he 
is not. The point is, how many camera fans are in a position to design and build electroni« 
flash equipment of such special nature as to produce 30/1,000,000th-second exposures? If 
a continuous light were to burn as brightly, he states, it would require 5,000, not watts, 
but kilowatts of power. The gear weighs about 250 pounds. An extensively modified 
Hasselblad camera was used. Surprisingly enough, a telephoto lens was not found neces- 
sary; nor did it have a large, high speed lens, only f 5.6. Actual exposures were usually 
made by the birds themselves tripping an electronic eye. Numerous anecdotes about how 


pictures were or were not secured sustain the interest even in this technical chapter. His 
collector’s use of blow pipes and flyrods for catching hummers unharmed might well be 


suggestions for bird banders. 

Although the major feature of the book is the series of superb photographs, Chapter 
One gives a very informative and entertaining discussion of hummingbird “Behavior and 
Characteristics.” Two other chapters delve deeply into the subjects of “Flight” and 
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“Feathers, Color and Iridescence.” The latter chapter is an attempt to make understand- 
able a very complicated subject with opinions differing, perhaps, as to whether he has 
succeeded. Barbules, rami, and pennula become laths, poles, and hooks and eyes (all 


well illustrated) to explain feather structure as resembling a venetian blind. Some pre- 
liminary basic discussions on the nature of light introduce the complications of structural 
color in feathers. The subjects of refraction, dispersion, and interference colors are 
handled in such a way as to give a lucid basis for understanding iridescence. Even the 
electron microscope is drawn upon to examine the feather structures, and masses of meas- 
urements are handled with electronic computers to bring the experimental results and the 
theories together in explaining the hummingbird’s gorgeous colors. 

In the chapter on “Flight” one will find a number of new facts on hummingbird flight, 
as well as flight in general. He points out, for instance, that in this highly specialized flier 
the humerus and the radius and ulna bones of the wing are so shortened and incorporated 
in the muscle mass of the body as to eliminate the flexing of the wrist and elbow joints 
in flight. This closely parallels the situation where in the highly specialized swimmer, 
the loon, the proximal bone (femur) of the leg is likewise bound into the body muscles, 
thus limiting swimming movements to the distal leg joint only. The hummer’s wing being 
“all hand” eliminates the partial folding of the wing on the up beat, thus rendering the 
aerodynamics of its flight quite different from that of other birds. The surprising fact is 
brought out that a Ruby-throated Hummingbird’s wing beats at 53 strokes per second 
(plus or minus three beats) regardless of the bird’s flight speed. Another surprise is 
his statement that “at a given wing length or weight hummingbirds beat their wings 
less rapidly than ordinary birds.” Not only do the interesting facts and his lucid manner 
of presenting them make for good reading but the ingenious techniques devised to gain 
new information are fascinating. For example, Mr. Greenewalt lured the birds to a sugar- 
water feeder, then placed the feeder in the throat of a wind tunnel in order to use a 
stationary camera in taking high speed movies of the bird as it neared its maximum speed. 
He has compared and contrasted flight data on insects and birds of many different types 
and even ventures, with tongue in cheek, to determine how large the wings of an angel 
would have to be! 

The decorative sketches scattered at strategic places throughout the text, and those 
illustrating the technical chapters, are the work of Mr. Dale Astle. They are direct copies 
of high speed photos, to be sure, but they are executed with a delicate pencil technique 
that shows a beautiful appreciation of the structure as well as the texture of the subject. 

The price ($25.00), which puts this beyond the reach of many people, might draw some 
criticism. However, the writer’s aim is extreme excellence in the focal sharpness and 
color rendition of his exquisite subjects and anything but the best of reproduction of the 
plates would be a definite retreat from his high ideals. The fine color plates, without 
question, merit equal quality in the accompanying text and format—hence the price. 

The American Museum of Natural History and Doubleday and Company, as well as the 
author, are to be congratulated on a really fine book.—W. J. Breckenrince. 


PostTcRANIAL OsTEOLOGY OF THE WATERFOWL. By Glen E. Woolfenden. Bulletin of the 
Florida State Museum (Gainesville), Vol. 6, No. 1, 1961: 129 pp., 6 figs., 2 tables. $1.60. 


Dr. Woolfenden recommends the following changes in the classification of the Anatidae: 
“Anseranas is placed in a monotypic family; Stictonetta is removed from the Anatini and 
placed tentatively in the Dendrocygnini of the Anserinae; Cereopsis is removed from the 
Tadornini to a monotypic tribe of the Anserinae; Plectropterus is moved from the 
Cairinini to the Tadornini; Tachyeres is moved from the Tadornini to the Anatini; the 
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tribe Cairinini is merged with the Anatini; Merganetta is moved from the Anatini to a 
monotypic tribe; Rhodonessa is moved from the Anatini to the Aythyini; the tribe 
Somateriini is merged with the Mergini. The following genera are resurrected: Olor, 
Nesochen, Callonetta, Pteronetta, Metopiana, Mergellus, Lophodytes, and Nomonyx, and, 
tentatively, Asarcornis and Salvadorina.” 

This study was based on the examination of 432 skeletons representing 105 of the 
167 species of waterfowl recognized by James & Peters. From one to 25 skeletons of 
these species were studied. The “relative taxonomic usefulness” of 10 postcranial bones 
was analyzed: humerus, carpometacarpus, coracoid, sternum, tarsometatarsus, femur, 
tibiotarsus, scapula, pelvis, and furculum. 

Descriptive osteological studies of a family or order of birds are always welcome 
additions to the literature. I believe, however, that taxonomists should adopt Dr. Wool 
fenden’s “diagnostic” characters with considerable caution when attempting to understand 
the evolutionary history of, and closeness of relationship among, the waterfowl. Without 
intending to detract from the value of the osteological study itself, it should be pointed 
out that little thought was given to the functional significance of the osteological char 
acters cited as diagnostic features for the various genera. Although there must be a 
genetic factor involved in the growth and conformity of bones, ridges, crests, tuberosities, 
and other bone features are, as far as we know, directly related to the forces exerted on 
the bones by muscles and/or ligaments. It may be a statement of fact that “the pneumatic 
fossa is greatly reduced” or that the capital shaft ridge “is situated more medially” but 
I fail to see any basis for asserting, for example, that “the structure of the humerus shows 
Anseranas to be a primitive anatid, and completely justifies its removal from the 
Anatinae” (italics mine). 

Let us consider also one of the bones of the lower limb: “The tarsometatarsus is the 
best taxonomic element of the leg. The many articulating surfaces partly account for 
its usefulness. As with other leg bones, adaptive modifications frequently obscure the 
more basic features” (page 79). Here, again, the articulating surfaces of the bone are 
directly related to the function of the limb. What are the “more basic features” that 
are obscured by adaptive modification? 

One can say that Dr. Woolfenden has presented diagnostic features of the skeletons 
(only one or two for some 70 species examined) of a large number of anatids, but I am 
skeptical of the significance of these data by themselves in attempting to ascertain the 
course of evolutionary processes among the Anatidae.—ANprew J. Bercer. 


InstrucTIONS TO YouNG OrniTHoLocists. II. Biro Benaviour. By Derek Goodwin. 
Museum Press Limited, London, 1961: 54% x 8% in., 123 pp. 17 photos., 11 figs. 
12s 6d (about $1.75). 


This highly readable small book might well be entitled “Instructions to Beginning 
Ornithologists,” for the information and suggestions contained therein are useful for 
any student, regardless of age. The introductory chapter on instinct and learning covers 
this sometimes touchy subject carefully and adequately in the light of present knowledge. 
Succeeding chapters concern food-finding, escaping predators, reproductive behavior, 


social life, preening, bathing, and anting. Currently accepted behavioral terms are used 


and well defined. 

Black and white photographs illustrate some of the aspects of behavior outlined in 
the text, and these are supplemented by simple, clear, line drawings. One wishes there 
were even more of these. The specific examples which are given to illustrate basic 
principles of behavior naturally concern British species and the suggested “useful refer- 
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ences” are likewise British, but this should serve to lead the American reader into 
possibly heretofore unknown fields. 

The author points out many unanswered questions and many gaps in our knowledge 
and observations. These suggestions in themselves are helpful as guides to study, and, 
in addition, stimulate thought along other lines of investigation not covered here. The 
presentation is not didactic. The author suggests, inquires, theorizes—and makes it 
clear that he is only theorizing. This is a worthwhile addition to the library of any 
ornithologist or student of animal behavior, be he young or old, beginning or advanced. 

Satry F. Hoyt. 


Tue Biro Watcuer’s Guise. By Henry Hill Collins, Jr. Golden Press, Inc., New York, 
1961: 6% X 9 in., 125 pp., many photos. (majority in col.) ; several paintings (7 by 
James Gordon Irving, 1 by Arthur Singer; end-paper illus. of flyways uncredited). 
$3.95. 

Another bird-watching book has been put on the market. This one differs more from 
J. J. Hickey’s “A Guide to Bird Watching” (Oxford University Press, 1943) than the 
similarity of title might lead one to expect. Textually, it is much skimpier, as its two- 
page index (Hickey’s has 12 pages) indicates. The poverty of text, however, is more 
than made up for by its color pictures. These, taken from such sources as the National 
Audubon Society and the Fish and Wildlife Service, add greatly to the color of the book, 
as they must to its price. It would be interesting to know how the illustrations were 
selected. Why, for example, was almost half a page devoted to a color picture of a 
cowbird, accompanied by the legend, “In many places the brown-headed cowbird would 
be a ‘common’ bird for a Big Day list”? This is entirely true, but, except for filling 
space, is it any more necessary than the instruction on page 97 that when one wishes 
to photograph gulls following a boat, one should “take the picture from the stern”? 

With the exception of the illustrations, which are present on all but eight of the 123 
text pages (the publisher counts the outside of the cover as page one), Collins’ book 
follows the pattern of other available guides. This is to be expected, for unless an 
author were to strike out in a new direction, there are not many ways of advising 
about the size and weight of binoculars, the use of a telescope, or the plants which often 
attract birds. Collins has followed the beaten path, as a run-down of his table of contents 
shows. Starting with “Becoming a Bird-watcher,” he has short chapters on equipment, 
identification, location, voice, “bird golf,” lists and censuses, means of attracting birds, 
and, with a bow to conservation, ends with three pages listing bird clubs. Here his 
information is inadequate, at least for the two Illinois organizations with which I am 
acquainted. Neither one could be reached through his list. 

The price of “The Bird Watcher’s Guide” is high, for the market at which it appears 
to be aimed. Nevertheless, it should be a useful beginning book, and a good present 
to give to a boy or girl who is showing signs of interest in birds. Its color illustrations, 
its clear type, and its heavy paper should make it an attractive gift for any young 
person.—OrMsBY ANNAN. 


OrniTHoLocicaL Books «Nn THE YALE University Lisrary INcLUpING THE LIBRARY OF 
WituiaM Rosertson Coe. Compiled by S. Dillon Ripley and Lynette L. Scribner. Yale 
University Press, 1961: 74% x 10% in., [x] + 338 pp., 3 unnumbered pls. $6.00. 
This is essentially a catalogue of the extensive ornithological collections in the Yale 

Library. An introduction by Dr. Ripley explains, among other things, that the book 

“attempts where possible to point out certain details and facts about less known volumes,” 
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that it has a section listing bibliographies which include bird items and another section 
on falconry, that it has no entries after 1955, that it does not list works in journals and 
monograph series, and that certain books have been omitted. 

Conspicuously missing in the introduction or elsewhere in the book is an explanation of 
methods, abbreviations, and symbols used in describing the works. One who consults 
the book must figure out for himself just what the compilers have attempted to show. 
Authors’ names have been given in full, regardless of how they appeared on the title 
pages, with one evident exception. For some reason, known only to the compilers, 
appelations such as “Jr.,” “II,” etec., have been arbitrarily dropped. (This reviewer, 
whose name happens to be one thus treated, considers Junior to be an integral part of 
his name, not a terminal flourish!) The reason seems all the more puzzling when one 
notes that the names of certain European authors have been unnecessarily lengthened by 
including titles of noble and royal rank. The size of each book is indicated by one 
dimension only—and in centimeters. Unless a person is familiar with the work, he has 
no way of knowing with certainty that the figure refers to height, and his problem is 
compounded by the fact that he normally thinks of book sizes in inches. 

The fact that the book has two special sections—on bibliographies and on falconry—is 
mentioned only in the text of the introduction (and in the case of falconry, again on the 
jacket). Both should have been prominently indicated somewhere in the front matter, 
preferably on the title page. As it is, without reading the introduction, one can easily 
overlook them because they are in the back of the book. 

Following many of the book descriptions are brief though nonetheless helpful comments 
as to contents. These greatly augment the catalogue’s value. 

The book was made possible through the generosity of the late Mr. Coe, the arduous 
task of the compilers, and the encouragement and help of several other persons. To them 
we are grateful, because we now have an invaluable reference tool and a welcome com- 
panion to the classic works by John T. Zimmer (“Catalogue of the Edward E. Ayer 
Ornithological Library,” 1926, Field Museum of Natural History, Chicago), and Casey A. 
Wood (“An Introduction to the Literature of Vertebrate Zoology,” 1931, Oxford, London). 

Ouin Sewary Pertincity, Jr. 


Sea Birps. By Charles Vaucher and translated by James Hogarth. Oliver and Boyd, 

Edinburgh, 1960: 8% x 11% in., 254 pp., 255 photos. (15 col.). £5. 5s (about $14.10). 

A translation of “Oiseaux de Mer” (published by Delachaux et Niestlé in Paris), this 
book is primarily an album of photographs with complementary text. In all respects it 
is a superior work, combining, as George Waterston has well said in its introduction, “all 
the artistry of good typography, magnificent plates, and well-written text.” It should be a 
worthy addition to any collection of fine books. 

The photographs were taken in Scandinavia and Britain, in such places as Tvarminne 
in Finland, Bass Rock and Tentsmuir in Scotland, and the Farne Islands off the coast 
of Northumberland. Quality and reproduction of the photographs leave nothing to be 
desired. Many have been reproduced one to a page and the others rarely more than 
two to a page; all except those in color are bled. From them one receives an exhilaration 
of intimacy, as if he were standing before the subjects. In the selection of the photo- 


graphs, no attempt was made to give all bird species equal coverage. The Fulmar, Shag, 


Gannet, and Common Puffin, for example, are generously illustrated whereas the Black 
Guillemot is represented once. Along with the sea-bird pictures are those of three shore- 
birds (Oystercatcher, Ringed Plover, and Turnstone) and the Rock Pipit. Monotony of 
composition from plate to plate is avoided successfully by varying the views from close-up 
to medium-distant to distant, and these are interspersed with seascapes that vividly show 
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physical features together with the capricious moods of water, sky, and wind. Legends 


accompanying the photographs identify the species, usually without comment. Through 


some strange mix-up, the color photograph on page 117 and the one in black and white 
on page 132 are labelled, respectively, Lesser Black-backed Gull and Great Black-backed 
Gull. Each picture shows an adult sitting on what is obviously the same nest. The 
species in both cases is undoubtedly the Great Black-backed Gull. 

The text, though somewhat incidental to the illustrations, is plain in style, evenly 
written, and straightforward, giving the kind of information the average reader will 
want to know about the birds depicted and the places where they nest. The bulk of 
the text comprises general accounts of the species featured by pictures, followed by a 
section, “Descriptive Summaries,” that gives, for the same species, the common names 
in French, German, and Italian, a description of adult, juvenile, and nestling plumages, 
measurements of length and “wing-span,” facts concerned with breeding (habitat; shape, 
color, and measurements of eggs; and incubation data), and distribution.—OLIN Sewatt 


PETTINGILL, Jn 


A Key to Frorma Birps. By Henry M. Stevenson. Peninsular Publishing Co., Talla- 
hassee, Florida, 1960: 6% x 914 in., viii + 158 pp., 6 figs. Paper covered; spiral 
bound. $4.00. 

This work, for students at the college and university level, has a series of dichotomous 
keys to orders, families, and species of Florida birds, followed by sections titled “Descrip- 
tions and Status of Florida Birds,” “Collecting and Preserving Birds,” “Glossary and 
Measurements,” and an index. Keys and descriptions have to do only with species whose 
occurrence in Florida is substantiated by at least two records. The keys are designed 
for the identification of specimens in the hand. Great care has been taken to base the 
keys on the more apparent morphological characters and on precise, easily determined 
measurements (millimeters for smaller dimensions) and ratios so that the specimens, if 
museum skins, need not be excessively mauled by students and consequently damaged. 
The description and status of each species are in separate paragraphs. The first gives 
common and scientific names, total length, coloration of plumage or plumages to be 
seen in Florida, and peculiarities of form, if any; the second gives seasonal status in the 
state. Directions for skinning and preparing museum skins are illustrated by four instruc- 
tive photographs. All in all, the work has a wider application than its title implies and 
should be highly useful in any ornithology course given in the Florida area. 

The text has been painstakingly prepared; errors are very few. (A mimeographed list 
of corrections and omissions is available from the author upon request.) Its convenience 
as a study tool, however, is impaired in two places. The keys. There are no page 
numbers in the key to orders and families that will refer the user to the keys to species. 
If he identifies his specimen, for instance, as a fringillid, he must then, to identify the 
species, search for the key to species of Fringillidae by thumbing through succeeding 
pages or looking it up in the index. And further, if he wishes to corroborate his identi- 
fication of species by checking on its description, he must again go through the same 
procedure because the page number of the description is not given in the key. The 
section on descriptions and status. Here the user cannot see at first glance where the 
treatment of one species ends and the next begins because the spacing between the two 
paragraphs in the treatment is the same as between one treatment and the next, and 
the common name of the species at the start of each treatment is in the body of the 
first paragraph and printed in the same type. Double spacing between treatments only, 
and boldface type for common names, would be distinct improvements.—OLIN SEWALL 
Perrine, Jr. 
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Tue Curistopner Happotpt Journat: His European Tour witn tHe Rev. Joun 
BacHMAN (June-December, 1838). Edited by Claude Henry Neuffer. The Charleston 
Museum, Charleston, South Carolina, 1960: 5% x 8% in., 128 pp., 4 pls. $5.00. 


It is always a pleasure to read of a long hidden manuscript coming to light, and one 


responds with friendly interest not only to the discoverer but also to the person who had 


the foresight to preserve it. “The Christopher Happoldt Journal” was saved first by the 
daughter and then by the granddaughter of Christopher Happoldt, Mrs. John B. Ross of 
Washington, D.C. It is fitting that Dr. Happoldt’s descendants should have preserved this 
record of their distinguished forebear. Through Mrs. Ross and the Charleston Museum, 
Professor Neuffer was permitted to publish it. 

Dr. Happoldt (1823-1878), a naturalist of Charleston, South Carolina, made an out 
standing reputation in medical research and was editor of the Charleston Medical Journal 
and Review. This publication reached three hundred subscribers and earned well 
deserved praise from readers in Europe where Dr. Happoldt had trained in medicine 
Its success spurred the Doctor to more intensive research. Dr. Happoldt’s long association 
with the clergyman and naturalist, Dr. John Bachman (1790-1874), was another con 
tributing factor to his complete satisfaction with his work. But as Professor Neuffer 
says, “Dr. Happoldt had given ‘hostages to fortune’” and at thirty-five felt it incumbent 
upon himself to concur in his wife’s wish to return to her girlhood home in North 
Carolina where she apparently needed a manager for the family’s plantation 

Professor Neuffer conveys skillfully the Doctor’s deep reluctance to renounce the 
work he loved so well: to abandon the Charleston Medical Journal; to curtail the time 
for medical research, in order to direct wisely the business interests of the plantation 

In three years the whole picture of the South had changed. The Confederacy seceded 
from the Union and the War between the States was raging through the land. Happoldt 
as surgeon in the Infantry was ordered back to Charleston to defend the city, but in 1863 
he was taken prisoner and so remained until the war was over. He came out of the 
war without serious injury, but the glamour of the plantation system, which he only 
dimly understood, was gone, and he resumed the role of the country doctor of Burke 
County. No doubt he yearned to serve his fellow man with deeds of greater valor, and 
the fight against yellow fever, which had broken out, looked like his opportunity to 
return to research. So he plunged first into Memphis, Tennessee, and then into Vicksburg, 
Mississippi, where the dread disease engulfed him in the general tragedy. Thus 
fighting to save others, Happoldt died there in 1878, only fifty-five years of age. 

The foregoing comments relate to the first part of the book which Professor Neuffer 
calls “A Biographical Sketch of Christopher Happoldt.” In order to keep the Happoldt 
elements of the book together I mention next the Happoldt “Journal” which occupies 
most of the latter half of the text. The reader is informed in the book's preface that 
the Journal is a record of John Bachman’s six months of European travel in 1838, during 
which young Happoldt, aged fourteen years, was invited to accompany him as a companion 
and assistant. The faithful entries made by Christopher each day, while sometimes rather 
trivial, are in the main very worthwhile for they furnish the facts of each day’s itinerary 
with hotels, prices, the centers of sightseeing interest, and impressions of the general 
public. Occasionally he refers to some of Dr. Bachman’s museum visits and mentions 
the names of various professors and curators, for Bachman was already collaborating on 
“The Quadrupeds” with Audubon. The story is often lightened with quaint, precocious 
commentaries on public behavior and he evinces surprising perception in his estimate 
of the different national qualities of English, French, and German character. It is clear 


also that young Happoldt had a rather mature tact by which he saved Dr. Bachman 
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unnecessary annoyance and trouble. Although the Journal is much over a hundred 


years old, it could be enjoyed by boys of today. 

It was a pleasant surprise to find Professor Neuffer’s biography of John Bachman 
included between two sections of the Happoldt story. Bachman is another case of a 
fine naturalist skilled in birds, mammals, and general natural history being thrown into 
shadow by the luminescent John James Audubon. It is well that Director Milby Burton 
of the Charleston Museum mentions the unrewarded career of Bachman despite his many 
contributions to Audubon’s knowledge which Audubon duly recognized, although he 
scarcely realized their importance. 

The families of these two men were so closely knit by the marriage of two of Bachman’s 
daughters with the two Audubon sons that they could well take each other for granted, 
but it is time that Bachman be disengaged from his relatives by marriage and receive 
his correct position in the scientific world, even though posthumously. 

It is clear as one reads the biography of Bachman that Audubon dominated whatever 
the two naturalists engaged in cooperatively. It is also equally clear that Bachman was 
intent upon the most accurate and scientific methods of describing the quadrupeds. For 
this necessary work he begged Audubon to visit museums while he was still in England 
in order to get the measurements of the mammals of America, these details being essential 
to every species description. Audubon, on the other hand, was keen primarily on getting 
their combined work into print, much to the annoyance of his hard working collaborator 
who rose at 4:30 AM in order to spend three hours each morning on the text of the 
Quadrupeds. When at last it was completed and released in 1846 it was pronounced by 
Louis Agassiz “a classic” without any equal in Europe. Bachman was quietly pleased and 
took courage but the dilatory habits of the Audubons were wearing. 

Although of German and Swiss ancestry, John Bachman was born in Duchess County, 
New York, and lived in the North for twenty-four years. His allegiance was always 
with the South and when he came to St. John’s Lutheran Church of Charleston, the city 
was glad to have him develop it as he saw fit. Bachman kept his pastorage until 1871, 
weathering the War between the States, but he never ceased to miss his able colleague, 
Christopher Happoldt, as a worker in his parish. 

Professor Neuffer has produced a much needed and well documented biography of 
John Bachman but, in its present form, it would seem to be in danger of being overlooked 
by those who really need it. Certainly Bachman’s name should appear in the title of the 
book.—Etsa GuerpruM ALLEN. 


Fucitive Reactions iN AviAN Benaviour. By Martin Markgren. Acta Vertebratica 
(Nordiska Museet and Skansen, Stockholm), Vol. 2, No. 1, 1960: 160 pp. Paper 
covered. 25 Swedish kronor (about $4.88). 


For many years the author has been making field observations on a variety of flight 
responses in a number of Fennoscandian bird species. This paper is an attempt to show 
how a diversity of avoidance and other movements made by birds fit his definition of 
“fugitive reaction,” a rubric apparently blanketing most bird activities. 

The paper is divided into two parts, each with numerous subsections. Part I, “Escape 
Behaviour,” has four chapters, the longest one dealing with a variety of predator-prey 
interactions; Part II, “Fugitive Behaviour,” consists of one chapter which is largely 
devoted to a discussion of numerous aspects of bird migration as they relate to the 
author’s main theme. Two appendixes, which take up fifty pages, list field observations 
made from 1947-59. 

My over-all impression is that the author has tried to cover too much ground. A crude 





December 1963 ORNITHOLOGICAL LITERATURE 137 


Vol. 73, No. 4 


analogy which came to mind after I had finished reading the paper was that of a 


man who entered a vineyard, sampled a few choice grapes, then left feeling that he 
had consumed the entire crop. Many of the subjects are merely touched upon, seemingly 


as afterthoughts; others are not treated in detail even though some dogmatic statements 
are made and broad generalizations are drawn. The style is irritatingly discursive; too 
often we are told of experiments to be tried in the future or of other works in press; 
some usage is archaic (“Regnum Animale,” p. 26, for example); the literature cited is 
heavily Scandinavian; and the extreme subdivision of each section is often distracting 
and confusing. Finally, the price seems a bit unreasonable for a publication with a 
stiff paper cover. 

The author has gathered many interesting and significant field observations, but I think 
he was mistaken in trying to interpret all flight as “fugitive reaction.” Many of the 
difficulties in style undoubtedly accrued as a result of his decision to publish in English 
rather than Swedish.—ANpbrew J. MEYERRIECKS. 





PUBLICATION NOTES AND NOTICES 


Directory to the Bird-life of Kansas. By Richard F. Johnston. Museum of Natural 
History, University of Kansas, Mis. Publ. No. 23, 1960: 69 pp., 1 fig. Paper covered. 
Available upon request. 

This is essentially a check-list, with pertinent information on the natural history of 
the 379 species in the state. Terms and methods used in presenting each species are 
meticulously explained in the introduction. A most useful feature is a reference at the 
end of many species accounts to a more comprehensive treatise on the natural history 


of the species concerned. 


An Annotated Bibliography on the Uses of Statistics in Ecology—A Search of 31 
Periodicals. By Vincent Schultz. United States Atomic Energy Commission, Office of 
Technical Information, Oak Ridge, Tennessee, 1961: viii + 315 pp. Paper covered. 
$3.00. Available from the Office of Technical Services, Department of Commerce, 
Washington 25, D.C. 

Data on “wildlife” (i.e, birds and mammals) have been obtained from The Auk, 
California Fish and Game, The Condor, C. S. 1. R. O. Wildlife Research, Danish Revieu 
of Game Biology, Ecological Monographs, Ecology, Forest Science, Journal of Animal 
Ecology, Journal of Mammalogy, Journal of Wildlife Management, Journal of the Fisheries 
Research Board of Canada, New York Fish and Game Journal, Transactions of the North 
American Wildlife Conference, and The Wilson Bulletin. 


Among the recently published “paperback” editions of books in the field of natural 
history are the following: 

Audubon and His Journals. By Maria R. Audubon with Zoological and Other Notes by 
Elliott Coues. Volumes 1 and 2. Dover Publications, Inc., New York. $4.00. 

The Heart of Thoreau’s Journals. Edited by Odell Shepard. Dover Publications, Inc., 
New York. $1.45. 

King Solomon’s Ring: New Light on Animal Ways. By Konrad Z. Lorenz. Thomas Y. 
Crowell Company, New York. $1.95. 


Bio-Acoustics Bulletin, edited by William R. Fish, is a new quarterly publication of 
the Laboratory of Ornithology at Cornell University. Now in its first year (Vol. 1, No. 1, 
January-March, 1961), the Bulletin is designed to interest, advise, and assist persons in 
natural-sound recording. Copies of the three issues so far published are available from 
the Laboratory of Ornithology at 50¢ each. 


LETTER TO THE EDITOR 


I would like to make a public disclaimer of the drawings purporting to be my work 
on the dust jacket of the American edition of Bond’s “Birds of the West Indies.” 
Comparison of the plates within the book with the copies on the cover will make clear 
my desire to explain that the latter were rendered by a jacket designer for Houghton 
Mifflin Co. without my knowledge or consent. 

This was not the case with the British edition published by Wm. Collins Sons & Co.., 
Ltd., London. 

Sincerely, 


Don R. Eckelberry 
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Succestions To AUTHORS 

Manuscripts intended for publication in The Wilson Bulletin should be neatly type 
written, double-spaced, and on one side only of good quality white paper. Tables should 
be typed on separate sheets. Before preparing these, carefully consider whether the 
material is best presented in tabular form. Where the value of quantitative data can be 
enhanced by use of appropriate statistical methods, these should be used. Follow the 
AOU Check-list (Fifth Edition, 1957) insofar as scientific names of United States 
and Canadian birds are concerned unless a satisfactory explanation is offered for doing 
otherwise. Use species names (binomials) unless specimens have actually been handled 
and subspecifically identified. Summaries of major papers should be brief but quotable. 
Where fewer than five papers are cited, the citations may be included in the text. All 
citations in “General Notes” should be included in the text. Follow carefully the style 


used in this issue in listing the literature cited; otherwise, follow the “Style Manual 
for Biological Journals” (1960. AIBS). Photographs for illustrations should be sharp, 
have good contrast, and be on glossy paper. Submit prints unmounted and attach 
to each a brief but adequate legend. Do not write heavily on the backs of photographs. 
Diagrams and line drawings should be in black ink and their lettering large enough to 
permit reduction. Authors are requested to return proof promptly. Extensive alterations 
in copy after the type has been set must be charged to the author. 


A Worp to Memsers 


The Wilson Bulletin is not as large as we want it to be. It will become larger as funds 
for publication increase. The Society loses money, and the size of the Bulletin is cut down 
accordingly, each time a member fails to pay dues and is put on the “suspended list.” 
Postage is used in notifying the printer of this suspension. More postage is used in 
notifying the member and urging him to pay his dues. When he does finally pay he must 
be reinstated in the mailing list and there is a printer’s charge for this service. The 
Bulletin will become larger if members will make a point of paying their dues promptly. 


Notice or CHANGE oF AppRESS 
If your address changes, notify the Society immediately. Send your complete new 
address to the Treasurer, Merrill Wood, Dept. of Zoology and Entomology, Frear Labora- 
tory, Pennsylvania State University, University Park, Pennsylvania. He will notify the 
printer. 
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